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ABSTRACT 
The study estimated quantity, expenditure and quality elasticities for major food products in 
Pakistan and provided comparison of quality effect across regions, provinces and income 
quintiles using data from the HIES part of PSLM 2007-08 (first period) and 2010-11 (second 
period). The elasticities of interest were obtained via log-log inverse functional form of Engel 
equation. Coefficients of parameters (𝛽𝑄 , 𝛽𝐸 ,  𝛾𝑄  and 𝛾𝐸  ) in most of the selected food items 
were found statistically significant reflecting that the log-log-inverse (LLI) formulation of the 
model fit the data well and validate nonlinear behavior of Engel relationship for food 
consumption in Pakistan. The quantity elasticities during both periods remained less than unity 
except milk packed in Sindh province with reasonable variations in magnitude across regions, 
provinces and income quintiles. Compared to the first period, with a few exceptions, quantity 
elasticities have increased during the second period and were larger at the upper income quintiles 
relative to the lower ones. In most of the products, quantity elasticities were higher for rural 
households than urban ones during both the periods. Likewise, expenditure elasticities have 
increased considerably in Pakistan during the second period compared to the first one for most of 
the food commodities. A pattern similar to quantity elasticities was also observed in expenditure 
elasticities across regions, provinces and income quintiles. For most of the products, the 
estimates of quality elasticities were positive in both the periods implying that households in 
Pakistan purchase higher quality food as their income rises. During both the periods, the quality 
elasticities for most of the food items decreased for rural households compared to urban ones. A 
considerable variability was observed in quality elasticities among provinces and income 
quintiles in terms of magnitude for various food items. Thus, with the exception of a few 
products, Pakistani households, in general, not only demand more quantity but also higher 
quality of food as their income rises. Hence, from the policy point of view, evidence of positive 
demand for quality food would facilitate devising food policy for the development of food 
markets in terms of market segmentation and quality improvements in Pakistan. Resultantly, this 
would be an important driver of food demand and future food projections, with possibility of 
creating different marketing opportunities, and increased welfare for Pakistani populace.   
Key Words:  Food Consumption, quantity elasticity, expenditure elasticity, quality elasticity,  
  urban/rural households, income quintiles, provinces, Pakistan 
I. INTRODUCTION 
 
Food is biologically proved to be a crucial facet of human survival and there has never been 
any other satisfactory human body fuel that could replace it. Every human being needs a 
minimum amount of food for existence and a balance diet to maintain a sound health. The nature 
and quantity of food consumption change over time, being influenced by multiple factors and 
their complex interactions. Income of the consumer,  own price of the commodity, prices of the 
related commodities (substitutes, compliments and supplements), consumer‘s tastes and 
preferences, quality of the product, cultural traditions, as well as geographical, environmental, 
social and economic factors all interact in a complex manner to shape dietary consumption 
patterns or demand for food commodities (FAO, 2011). The economic theory concentrates 
mostly on the effects of the income and prices in determining food demand by assuming that 
preferences are given.  
 
Mostly in the food consumption analysis, cross-sectional household level survey data is used. 
As different households face the same market conditions during the survey period, therefore, the 
prices almost remain unchanged. Thus, income-consumption relationship could be estimated 
while holding the price constant (Islam and Sewar, 2005). It is not only consistent with observed 
consumer behavior but also with economic theory that the households food demand primarily 
depends on income while other factors like prices, asset formation, occupation, educational level, 
age and place of residence, city size, etc., generally have a relatively small effect as a whole, 
though they might be considered important for individual economic units.    
 
The link between household food expenditure and income has remained one of the most 
investigated relationships since long. Engel (1857) was the first person who systematically 
investigated the relationship between household income and food expenditure. Engel‘s law states 
that as consumer income increase, they will spend a smaller proportion of their income on food.. 
It also implies that the income elasticity of food demand lies between zero and one suggesting 
that increase in expenditure on food is less than the increase in income of the consumers 
(Timmer et al., 1983). 
 
Functional description of Engel‘s Law is known as the Engel curve which describes that how 
household expenditure on a particular good or a service varies with change in total income or 
expenditure (Chai and Moneta, 2010a). The Engel curve of a commodity reflects its income 
elasticity and indicates whether a particular good is an inferior, normal or a luxury good (Chai 
and Moneta, 2010b). The notion that a rational consumer shifts from quantity to quality 
especially when higher quality food becomes more affordable as income rise, which is a 
reflection of change in consumer tastes and preferences, lies in complete conformity with basic 
economic theory (Deaton, 1997).  
 
Empirical research on food quality has been initiated during 1950s, mainly by Houthakker 
(1957) wherein he expressed that increases in food expenditure could be devoted to i) increase in 
the quantity of food consumed, ii) increase in the quality of the food, or iii) more generally some 
combination of the two. Hicks and Johnson (1968) further explained that when income increases 
above subsistence level, individuals begin to include items of higher quality in the bundles of 
goods which they purchase. 
 
The increased demand for quality food is an important driver of food demand and markets 
development. Households with high-income have very inelastic demand for quantity of most 
food items compared to rural households and low-income urban households. Nearly all food 
categories have high quality elasticities compared to quantity elasticities at high level of 
household income. The high quality elasticities imply that consumers purchased high quality 
food items as their income increase (Gale and Haung, 2007). Pomboza and Mbaga (2007) 
reported that as per capita disposable income increases, the share of personal disposable income 
spent on food decreases. Food preferences and spending patterns also changes with changes in 
urban and rural areas. The quality elasticity estimates vary among food groups and regions, 
indicating the importance of quality effect on consumer food choices. Urban households have 
higher income valued high quality choices of food commodities than rural households.  
 
The estimation of quality effect in food consumption in Pakistan is not new and a number of 
studies have been conducted for the purpose using different approaches. For example McCarthy 
(1981, pp. 133-150), in his study on ‗quality effect in consumer behavior‘ in Pakistan, elaborated 
that ―as income rises in most instances people spend a portion of increase on larger quantities but 
much of the increase goes on higher-priced varieties‖. He further explained that ‗a consumer 
while purchasing any good faces a general price level P
*
 for that good but actually pays a higher 
price P. The difference between the two prices reflects consumer response to quality. Similarly, 
Burney and Khan (1991) explain that as the level of household income increases, the share of 
budget allocated to food decreases in both urban and rural sectors Pakistan. Further, the pattern 
of expenditure elasticity is cyclic in the household consumption basket. It can be argued that the 
households in different income group exhibits different consumption pattern and they alter their 
consumption basket both quantitatively and qualitatively in response to changes in income.  
A nonlinear Engel curve relationship for fresh milk in Pakistan reveals that the estimated 
quality elasticity is positive and enhanced in magnitudes over the time period 2001-2005 (Jan et 
al., 2008a). Similarly, the quality elasticity with respect to consumers‘ income turns out to be 
positive for both the urban and rural households suggesting that Pakistani consumers are willing 
to pay more for improved quality of milk. Further, the high value of estimated quality elasticities 
for urban households indicating an increased responsiveness of urban consumers to milk quality 
compared to those in the rural areas (Jan et al., 2009). The quality elasticity, which resulted as 
the difference between expenditure elasticity and quantity elasticity, turned out to be positive for 
‗all fruits‘ category, as well as, for almost all individual fruits; however, quality elasticity 
enhanced in magnitude in ‗all fruits‘ category for year 2001 and 2005. Structural differences in 
urban and rural consumption pattern in Pakistan showed that both the urban and rural households 
purchase higher quality fruits as their income rise and are willing to pay a higher price for 
enhanced quality. Compared to rural households, the urban households are more responsive to 
quality in all fruits as a group. Empirical evidence suggests that there exists greater potential of 
increased profits for entrepreneurs involved in the production and marketing of fruits if they 
focus on quality enhancement as both the urban and rural households are willing to pay a higher 
price for higher quality fruits (Jan et al., 2008b).   
1.1 Justification of the Study 
During the last five years (2009-2014) per capita income (in dollars) in Pakistan has 
increased at an annual rate of 6.4 percent (GoP, 2012) and the food share in household 
expenditure has shown an increase of 4 percent during the period 2007-08 to 2010-11 (GoP, 
2011), that reflects a reasonable boost in the purchasing power and quantity of food consumed. 
Pakistani households are willing to pay a higher price for enhanced quality with the increase in 
income (Jan et al. 2008a; 2008b and 2009). This in turn has resulted in greater availability of 
improved food quality and variety. Moreover, the large gap in income and consumption among 
the income quintiles of the households (GoP, 2011) reveal a marked diversity in food 
consumption in terms of quantity and quality. Most of the previous studies have concentrated 
heavily on the relationship between the household income and food consumption in the form of 
income elasticity of various food items that only explains the change in food quantity relative to 
income ignoring the important quality effect. Apart from McCarthy (1981) and Jan et al. (2008a; 
2008b and 2009) there seems a dearth of empirical studies on food quality in Pakistan. These 
studies have highlighted the need for further exploration of the concept and left gaps that need to 
be bridged through empirical analysis. Specifically, food quality response to changes in 
household income on the basis of income quintiles, region (urban/rural) and provinces 
comparisons are necessary to be estimated to have a deeper insight of the issue. Therefore, the 
present study is designed with the following objectives: 
1.2 Objectives of the Study 
1. To estimate quantity, expenditure and quality elasticity for major food products in 
Pakistan. 
2. To provide a comparison of food quality response of urban and rural households. 
3. To assess the food quality response across income quintiles. 
4. To ascertain the difference in quality response across provinces. 
5. To prescribe policy recommendations based on the findings of the study. 
 
  
II. REVIEW OF LITERATURE 
Literature review is important in any research activity in order to highlight the findings of 
related research studies, to identify the relevant research methodology used in the past, and to 
device correct analytical framework for the study in hand. Keeping in view the title and objectives of 
research, a brief review of literature on quality and consumption of food has been described below. 
2.1 Effect of Income and Prices on Food Consumption/Demand 
Hassan and Johnson (1976) derived price and income elasticities of demand for important 
27 Canadian food commodities using time series data on per capita consumption, current income 
and retail prices for the period 1950-1972. The estimates were used to develop a complete set of 
demand parameters for food commodities under consideration. The finding s of the study 
revealed that demand for food is inelastic with respect to price and income. 
  
Food consumption patterns of urban Canadian families were analyzed by Hassan and 
Johnson (1977) using the cross sectional data of 1974 Urban Family Food Expenditure Survey. 
The authors used a semi-logarithmic functional form to estimate Engel curves and derived direct 
price and income elasticities for 122 food items. The findings of the study indicated that the 
estimated elasticities were in accordance with economic theory. 
  
Food demand and nutritional requirements up to 2001in Canada was projected by Denton 
and Spencer (1979) under different scenarios of economic and demographic developments. The 
authors developed a series of 13 projections to report the effects of changes in demography, 
technology and income. The findings of the study reveal that food consumption patterns are 
sensitive to price changes; nutrient consumption was less responsive to changes in price and 
income. Moreover, the average per capita daily nutrient requirements were found to be sensitive 
to changes in age distribution and the number of pregnant and nursing women in the population, 
but barely responsive to differences in immigration levels. The findings also suggested that food 
expenditures and eating habits of Canadians would change with the future rates of technical 
progress in the economy. 10  
  Curtin et al. (1987) estimated food demand elasticities in Canada for 29 food 
commodities grouped in meats, beverages, vegetables, fats and oils, cheese, ice cream and eggs 
for analysis. The Ordinary Least Squares (OLS) method was applied to measure own price 
elasticities for time series data. Income elasticities were estimated based on the results of Engel 
analysis using cross sectional data. The study concluded that demand elasticities were less price 
elastic than in the 1970‘s while income elasticities has declined significantly during the previous 
10 years. 
 
Moschini and Moro (1993) estimated a complete demand system for Canadian food 
consumption using the parametric form of the Almost Ideal Demand System satisfying explicit 
separability assumptions. The authors estimated price elasticity matrices using annual food 
expenditures from the system of national accounts, food away from home and non-food 
expenditure data. Findings of the study showed a food demand system that is generally inelastic 
to both own price and total expenditures with cross elasticity effects. Their findings suggest that 
that all goods were normal based on food expenditure elasticities, except fats and oils. 
Expenditure elasticities of meat products appeared to be somewhat higher than dairy products, 
bread and bakery, sugar and other food. While in case of fruits and vegetables, expenditure 
elasticities were higher for fresh than processed fruit and vegetables.  
 
Johnson and Safyurtlu (1994) estimated price, income and expenditure elasticities for 
major food groups in Canada during the period 1960-81 using restricted least squares method 
subject to the Slutsky conditions on the model and the stochastic restrictions represented by the 
sample data. The regression results revealed that elasticity estimates have carried the correct 
signs as per economic theory and meats, dairy, fruits and vegetables consumption was found to 
be more responsive to price than cereals, sugar and fat.  Further food expenditure elasticities 
were higher than one for meat, fruits and vegetables and fat.  
 
Veeman and Peng (1997) used linearized version of the Almost Ideal Demand System for 
demand analysis of four major dairy product groups, incorporating seasonality and habit 
formation variables for each subgroup using quarterly per capita disappearance of fluid milks 
and related beverages from 1979 to 1993. The findings of the study indicated that both the signs 
and magnitudes of the elasticities were according to the prior expectation and economic theory. 
The estimates showed that only butter, salad oil and specialty cheese were price elastic. Most of 
the items were income elastic such as soft drinks, coffee and tea, butter, salad oil and pork (albeit 
barely), ice cream, yoghurt, cheddar cheese and specialty cheese. The findings also revealed that 
concentrated milk and skim milk powder were income elastic, which reflected the increasing use 
as inputs in the processing of manufactured and specialty food. 
  
Regmi et al. (2001) analyzed food consumption patterns of 115 countries for 10 broad 
and 22 sub-categories of food in order to study the effect of income on consumption. Countries 
were grouped together based per capita income levels.  Countries with real per capita income less 
than 15 percent of the U.S. level were grouped in to low-income, with real per capita between 15 
and 50 percent of the U.S. level in to middle-income and high-income with per capita income 
greater than 50 percent of the U.S.  level. The study followed a two-stage budgeting process with 
the assumption that consumers first allocate their budget to broad consumption groups followed 
by budget decisions for items within each group. In the first stage Working Preference 
Independence model was used to calculate income and price elasticities for the selected broad 
consumption groups. In the second stage the conditional income and price elasticities were 
estimated for each food group (cereals, meat, fish, dairy, oils and fats, fruits and vegetables and 
other food items). The results revealed that (1) poorer countries spend relatively a higher 
proportion (47 percent) of their total expenditures on food compared with richer countries having 
on average 13 percent of their total budget on food. This pattern of food consumption reflect that 
lower income countries allocate a higher proportion of their budget to necessities such as food, 
while richer countries spend a greater proportion of their budget on luxuries. Food, beverages, 
tobacco, clothing and footwear appeared necessities in all countries having income elasticity 
below one, while education, gross rent, fuel and power, house operations, medical care, 
recreation, transport and other groups were all turned luxuries. (2) Food demand in poorer 
countries is more responsive to income changes during 1980-96, as real per capita income grew 
faster for wealthier countries than for the poorer countries. These results suggest that poorer 
countries are more willing to change their expenditures on food in response to changes in 
income, as measured by the income elasticity. As income level rises, the income elasticity 
declines. (3) Food demand in poorer countries is more responsive to food price changes. A 
comparison of price elasticities for aggregate food groups between 1980 and 1996, reflecting the 
consumer response to price changes with no compensation in income levels, indicated that 
poorer countries were found highly responsive to changes in food prices compared with 
wealthier countries. As incomes increased between 1980 and 1996, the price elasticity for food 
for many middle-income and all low-income countries also increased contrary to expectations. 
This was because income levels did not grow much for most low-income and many middle-
income countries during 1980-1996, and real per capita income in 1996, although higher than in 
1980, continued to remain at very low levels compared with wealthier countries. (4) 
Composition of food moves from low-value to high-value as income increases. Cereals, fats and 
oils, and fruit and vegetables (including tubers) accounted for a larger share of the total food 
budget in low-income countries compared with high-income countries. On the other hand, meat 
and dairy budget shares were greater for high-income countries compared with both low- and 
middle-income countries. With the exception of dairy products for the extremely poor countries 
and fish for all low-income and many middle-income countries, all other food groups were 
necessary goods as elasticity levels of these products were less than one. (5) Food sub-group 
demand in poorer countries was more responsive to income changes. With fall in income, poor 
countries made bigger cutbacks in consumption expenditure of different food groups than 
wealthier ones. However larger cuts were made on higher value items such as fish, dairy and 
meat while the consumption of cereals was least affected. On the contrary, with increase in 
income, poorer countries increased their expenditure on different food items to a greater extent 
than wealthier countries, with the greatest increase in expenditure on higher value food items 
such as dairy and meat. (6) Staple food demand is less responsive to income changes. For all 
income level, staples exhibit lower income elasticities as compared to meat and dairy products. 
However, the difference between elasticities for staples and higher valued items were larger for 
poorer countries than for wealthier ones. The difference between the estimated elasticity for 
cereals and dairy ranged from a low of 0.03 for US to 0.42 for Tanzania while the difference 
between cereals and fish for the two countries were 0.042 and 4.04 respectively, suggesting that 
poorer countries are more willing to change their consumption pattern as income changes. (7) 
Food sub-group price change responsiveness is dependent on income level. Own-price 
elasticities for the five food subgroups indicated that, poorer countries were more responsive to 
food-price changes than wealthier countries. Low- and middle-income countries exhibited 
similar responses to price changes for staples such as cereals and fats and oils. In lowest income 
group of countries, price changes may result in substitutions among food within a particular 
group. For example, when the price of rice increases, poorer consumers may choose to consume 
corn or sorghum rather than move to a different group such as meat and dairy. Consumers with 
greater disposable income, on the other hand, may choose to substitute products outside the 
cereal group. However, for higher value food sub-categories such as meat, dairy, and fruit and 
vegetables, price change responsiveness directly increases as countries get poorer. (8) Cereal 
price changes inversely affect the demand for fruit and vegetables. Cross-price effects within 
food consumption subgroups were explored considering the case of cereal price changes. 
Changes in demand for meat, dairy, fats and oils, and fruit and vegetables were worked out for 
changes in cereal prices. Fruit and vegetables were found substitutes for cereals in all countries, 
while meat, dairy, and fats and oils were generally found complements. As with other elasticities, 
poorer countries were more price-responsive than wealthier countries, and the dispersion of 
cross-price elasticities between the foods sub-groups greatly increased as the per capita income 
of a country declined. Cereal cross-price elasticities for the United States range from 0.0017 for 
fruit and vegetables to -0.008 for meat, while for Tanzania, the range was from 0.087 for fruit 
and vegetables to -0.26 for dairy. 
The study concluded that both the budget share allocated to food, as well as the income 
elasticity of food decline as income increases. Low-income countries spend a greater portion of 
their budget on necessities such as food, while richer countries spend a greater proportion of their 
income on luxuries, such as recreation. Low-value staples, such as cereals, account for a larger 
share of the food budget in poorer countries, while high-value food items such as dairy and meat 
were a larger share of the food budget in richer countries. Low-income countries were also more 
responsive to income and food price changes, and therefore, make larger adjustments to their 
food consumption pattern with changes in incomes and prices. However, adjustments to price 
and income changes were not made uniformly across all food categories.  Staple food 
consumption changes the least, while greater changes were made to higher value food items such 
as dairy and meat. Consumers in poorer countries may resort to greater substitutions within a 
food sub-category. 
 
Huang (2004) reported that, for fruits and vegetables trade, globalization has made fresh 
produce more accessible to consumers around the world, overcoming seasonality and smoothing 
price fluctuations. Increasing income-growth rates in developing countries indicate higher rates 
of fruit and vegetable consumption and trade in the future. In the meantime, developed countries 
will dominate global consumption and trade of fruits and vegetables, not only because of their 
high income levels but also because of consumers‘ increasing concerns about healthy eating, 
which tend to increase fruit and vegetable intake in their diets. Similarly Consumer demand is 
allied to rising incomes, urbanization, and the associated increases in levels of information and 
education. Largely through education, for instance, health issues have increasingly influenced 
consumer preferences for fruits and vegetables.  
Haq et al. (2009) estimated own and cross price compensated and uncompensated 
elasticities and expenditure elasticities using Linear Approximate Almost Ideal Demand System 
(LA-AIDS) model. Socio-economic and demographic factors were included in the estimated LA-
AIDS model. Estimation uses Household Integrated Economic Survey conducted in Pakistan 
during 2004-05. Hence, a number of socio-economic characteristics were controlled while 
elasticities were derived. All the estimated models were statistically significant. The demand for 
wheat, fruits, vegetables, milk and cooking oil were inelastic while it was elastic for rice, meat 
and other food. All the commodities were normal goods while rice, fruits, meat and other food 
products were found to be expenditure elastic as compared to wheat, vegetables, milk and 
cooking oil. Hicksian own- and cross-price elasticities were in the same ball park as the 
Marshallian elasticities. 
Tafere et al. (2010) quantify household response to price and income using data collected 
by the Central Statistical Agency (CSA) of Ethiopia via its Household Income Consumption 
Expenditure Survey (HICES) during 2004/05. Additional information was extracted from the 
Welfare Monitoring Survey (WMS) of the same year.  The HICES covers all rural and urban 
areas of Ethiopia except all zones of the Gambella region, and three predominantly non-
sedentary zones from Afar region and six such zones from Somali region. The findings reveal 
that household consumption behavior in Ethiopia differs considerably with no single staple 
dominating. Instead, four different cereals (teff, wheat, maize and sorghum) are major staples in 
parts of the country and even within most regions, two or more food staples account for 
relatively large shares of total calories and food expenditures. Empirical estimates suggest that 
Ethiopian households display significant response to changes in prices and expenditure/income. 
Price elasticities of demand for cereals are roughly the same in urban and rural areas of the 
country. 
 
Haq et al. (2011) examined food demand patterns for urban and rural households of 
Pakistani Punjab. Flexible LA-AIDS model was used for the purpose using the Household 
Integrated Economic Survey of Pakistan consisting of 5972 households of Pakistani Punjab. 
Food products were categorized into eight groups including wheat, rice, fruits, vegetables, milk, 
cooking oil, meat, and other food products. The findings show that households in both rural and 
urban areas with head of family having agriculture as profession consume less of all foods with 
the exception of wheat. Households in both rural and urban areas with literate head of family 
consume more of all food products with the exception of vegetables and wheat. Both 
compensated and uncompensated own price and expenditure elasticities are significant and have 
the expected signs for both rural and urban consumers. The demand for all eight food groups is 
price inelastic with wheat having the most price inelastic demand. All of the expenditure 
elasticities are positive suggesting that all goods are normal with the largest expenditure 
elasticities found for milk followed by fruits, other food products, meat, rice, vegetables, wheat 
and cooking oil. 
  
2.2 Effect of Urbanization on Food Consumption/Demand 
 Recent literature has showed that the shift of much of the world‘s population from a rural 
existence to urban life is one of the most important variables besides other demographic 
variables. 
 
Structural changes in food consumption patterns can occur due to urbanization due to 
several reasons. First, calorie requirements of urban and rural residents differ due to differences 
in living styles, with sedentary urban lifestyles requiring fewer calories to maintain a given body 
weight. For example, Huang & David (1993) showed based on empirical study using 1960-1988 
data that urbanization leads to significant decrease in urban demand for cereals in higher income 
Asian countries. Second, food availability and an individual‘s food purchasing power differ in 
urban and rural areas. Generally, the composition of food consumption in rural areas of 
developing countries is restricted by residents‘ ability to sell their produce as well as purchase 
other food. For example, Wu (1999) indicates that average urban households in China are 
exposed to a wider array of food basket as compared to average rural household. Finally, urban 
areas are centers of economic opportunity and have a greater percentage of women working 
outside the home. Studies have indicated that increased opportunity cost of women‘s time 
increases the demand for non-traditional ‗fast food‘ in many countries.  For example, the demand 
for rice, a non-traditional imported product, has increased significantly in the urban areas in West 
Africa (Reardon, 1993; Kennedy & Reardon, 1994). Similarly, demand for bread in quasi-urban 
households in Kenya (Kennedy and Reardon, 1994) and urban households in Sri Lanka (Senauer, 
Sahn, and Alderman 1986). 
 
During the past three decades, the urban population increased from 34 percent of total 
world population in 1960 to 46 percent in 1998 (World Bank, 2000). In 1960, developed 
countries accounted for about a third of all urban population in the world. However, in 1998, 
developed countries accounted for only about one fifth of the 3.4 billion global urban 
populations.  
 
Food consumption by an individual can change as he or she ages over a lifetime. Blisard 
and Blaylock (1993) found important differences in food consumption according to ages in the 
United States (1988-89 data), with older people consuming higher levels of fruits, vegetables, 
and other foods at home. Recent research by Mori and others (1997 and 1999) found that in 
Japan, consumption of rice, sake, fresh fish, and fresh fruit varied according to cohort: the older 
cohorts consumed greater amounts of these foods, and newer cohorts less. For beef and beer, the 
opposite case was true: newer cohorts consumed more. 
 
Increased urban economic activity and income during the last two decades have led to 
changes in global food consumption patterns. At the highest income levels, per capita 
consumption of cereals and roots and tubers decreased, while that of meat and fruit and 
vegetables increased substantially.  In low-income countries, where food security remains a 
concern despite recent economic gains, decreases in root and tuber availability were more than 
offset by dramatic increases in per capita supply of all other food types. Despite these gains, per 
capita availability of meat and fruit and vegetables in low-income countries continues to remain 
far below that of middle- and high-income countries. With the exception of roots and tubers, 
food supply also substantially increased in middle-income countries (FAO, 1993). Similarly 
urban dwellers consume more meat compared with the rural population in China, Indonesia, and 
Pakistan, and more fresh fruits and vegetables in China and Indonesia. Huang and David (1993) 
found urbanization to have a negative effect on rice, but a positive effect on wheat consumption 
in Asia. 
 
Urbanization has played a significant role in changing global food consumption patterns. 
Given different lifestyles of urban and rural residents, greater demand for urban residents‘ time, 
increased food availability, and higher purchasing power in urban areas, urban and rural diets 
tend to differ significantly. Since the urban population in developing countries is expected to 
double to nearly 4 billion by 2020 (Regmi and Dyck, 2001), urbanization is a phenomenon that 
will in the future primarily affect developing countries. With increased urbanization and higher 
disposable income among urban residents, the demand for meat, horticultural, and processed 
products is expected to increase among developing countries. 
 
The effects of urbanization may need to be taken into consideration in forecasting future 
food demand. If urbanization is not included as a variable, food consumption response to income 
changes may appear to decrease as urbanization becomes complete. In this case, a declining shift 
in consumption patterns may actually reflect the declining impact of an omitted variable, the 
rural-urban shift, while the effect of income by itself may not change much. The influence of 
urbanization in determining future food demand is dependent on the degree to which 
urbanization has occurred. If the rural population is still a large share of the total, urbanization‘s 
effects on consumption differ depending on economic conditions. Blandford (1984) points out 
that the dietary patterns across the majority of the Organization for Economic Co-operation and 
Development (OECD) countries had become increasingly similar by 1984. As income levels 
increase in developing countries, exposure to the global ‗urban‘ eating pattern increases, 
resulting in the consumption of many Western-style foods. 
 
In addition to urbanization, the relative size of different age cohorts in the world 
population may also affect future food consumption. As the younger and rapidly urbanizing 
population in developing countries increasingly embraces Western food habits, the growth and 
composition of global food consumption and trade will continue to undergo changes. 
 
Moreover Dyke and Nelson (2003) in their study find that economic development brings 
with it increased household income and urbanization. With increased incomes, households can 
purchase more food and higher valued foods, such as meat. Urbanization (which can also occur 
in the absence of economic growth) increases household access to meat sold in shops and brings 
changes in occupational and household structure that favor consumption of food away from 
home, including meat. The importance of dietary changes to meat imports is shown by the case 
of Japan, the world‘s largest importer of beef and pork, both in value and volume. Japan‘s import 
growth reflected the rapid increase in meat consumption that occurred there between 1960 and 
1995, when consumption/person increased almost six fold. Japan‘s national diet changed during 
that period, a time of growing affluence, urbanization, and exposure to global trends. Caloric 
intake increased, and calories from meats replaced calories from rice and other traditional foods. 
Consumption increased faster than production, and imported meat supplied the difference. While 
meat consumption growth appears to have leveled off in Japan in the late 1990s, meat 
consumption is currently growing in major parts of the developing world—East, Southeast, and 
South Asia, the Middle East, Mexico, and South America—as development proceeds. As in the 
case of Japan, the growth in meat consumption pushes up prices of domestically produced meat, 
and increases the possibility of a market for imported meat. 
Urbanization over the next century will chiefly be a phenomenon in the developing 
countries. In these countries, rural and urban consumption patterns tend to differ. Among basic 
food groups, rural residents eat more cereals and tubers and roots, and urban residents eat more 
meat, and fruits and vegetables. As urbanization progresses, it will tend to increase overall meat, 
fruit, and vegetable consumption/person, and to reduce overall cereal, root, and tuber 
consumption. The level and rate of urbanization will have important commodity impacts. This 
and other changes in consumption patterns brought about by urbanization can significantly affect 
global food supply, markets, and trade. 
 
2.3 Effect of Quality on Food Consumption/demand 
Houthakker (1957) expressed that increases in food expenditure could be devoted to 
increasing the quantity of food consumed, increasing the quality of the diet, or more generally 
some combination of the two. 
Hicks and Johnson (1968) provided methodology to separate quality and quantity components of 
income elasticity which is explained as under: 
Consider a particular expenditure on food, F. Let S be the quantity of food in F and let Y be the 
quality of food in F. We assume that F is functionally related to X and Y. 
  F = g(X, Y)        (2.1) 
In addition, it is assumed that individuals' consumption of food is a function of per capita 
income. With I denoting the per capita income, this function is specified in the equation (2.1) as;  
 F = h (I)         (2.2) 
Taking the total differentials of equations (2.1) and (2.2) and setting them equal to each other 
gives, on a slight rearrangement of terms we get, 
 (δg/δX)(dX/dY) + (δg/δx) (dY/dI) = h` (I)    (2.3) 
Where h`(I) is the derivative of the equation (2.2) with respect to I, dX, dY, and dI are arbitrarily 
small changes in the noted variables, and δg/δX and δg/δY are partial derivatives of equation 
(2.1) with respect to X and Y. 
Multiplying both sides of equation (2.3) by I/F yields an expression for the income elasticity for 
food in terms of a weighted average of two terms as under.  
 (δg/δX. X/F) (I/X. dX/dI) + (δg/δY .Y/F) (I/y. dI/dY) = h` (I) I/F  (2.4) 
For sufficiently small changes in X, Y, and I, the two terms on the right-hand side of equation 
(2.4) can be interpreted as quantity and quality components of the income elasticity. 
The first term in equation (2.4) is a product of two expressions which are rather easily 
interpretable. (δg/δX) (X/F), called a quantity weight, indicates how food expenditures change 
with the quantity of food consumed, and (I/X) (dX/dI) is a quantity elasticity. Together the two 
terms give the quantity component of the income elasticity. The second term can be interpreted 
similarly with respect to quality. The quantity component of the income elasticity decreases in 
relative importance as the level of income increases. 
McCarthy (1981) opined that ―as income rises in most instances people spend a portion 
of increase on larger quantities but much of the increase goes on higher-priced varieties‖. He 
further explained that ―a consumer consumes a quantity Xi of good i with corresponding quality 
qi when he has income Y and is faced by a general price level Pi
*
 for that good‖. For each good 
there is a base price Pi
*
, the price paid by the lowest income group. The consumer actually pays a 
price Pi, which in general is different from Pi
*
. The difference between the two prices reflects 
consumer response to quality; hence quality is defined as qi = Pi / Pi
*
. McCarthy developed the 
following two-equation model for capturing quality effects in consumer behavior in Pakistan. 
Log xi = αo + α1 logEi + α2 logHi + α3Di + α4Ji + α5 logPi
*
 + Єxi   (2.5) 
Log qi = β0 + β1 logEi + β2 logHi + β3Di + β4Ji + β5 logPi
*
 + Єqi  (2.6) 
Where xi is the quantity of good consumed, Ei is per capita expenditure, Hi is household size, Pi
*
 
is the price paid for good by the lowest income group, Di is a dummy variable for urban (1) or 
rural (0) status, Ji gives job status (1 for self employed, otherwise 0) and qi is the quantity of the 
good, and Єxi and Єqi are the respective error terms of equation (2.5) and (2.6). The author select 
11 food groups, namely: wheat, rice, pulses, milk, butter, ghee, vegetable ghee, mutton, beef 
vegetable and sugar, being the major foods which dominated the Pakistan diet for protein-calorie 
intake. Based upon the empirical results of the aforementioned two estimated equations, 
McCarthy concluded that: (i) as income increases, people consume more but much of the 
increase goes to buying higher-priced varieties; (ii) as income size increases, consumption of 
higher-priced varieties increases; (iii) urban dwellers are more prone to purchase higher-priced 
varieties; and (iv) as price levels rise, the quantity consumed falls, but an even stronger effect is 
the degree to which people switch to lower-priced varieties.  
 Wilson and Gallagher (1990) have measured price responsiveness and preferences for 
wheat classes (HRW: Hard Red Winter; SRW: Soft Red Winter; HRS: Hard Red Spring; CWRS: 
Canadian Western Red Spring; ASW: Australia; WHI: White; ARG: Argentina and DUR: 
Durum) using a Case function specification have concluded that there have been numerous 
changes in market shares of wheat classes from different exporters in specific markets. In general 
quality differentials are important in some international markets; in others, relative prices are 
more important in determining market shares. Asia is by far the most price conscious market, 
supported both by the large price responsiveness parameter and relatively uniform preference 
parameters. This is not to preclude quality from being important but indicates that compared to 
other markets, relative prices are more important in determining shifts in market shares. From an 
exporting country‘s perspective, the implication is that in these markets prices should be the 
critical strategic variable. Latin America and Japan are the relatively less price responsive, 
implying fairly rigid class preferences. This should not be interpreted that these markets 
necessarily have strong preferences for ‗high quality‘ wheat, however defined, but they have 
unique preferences for particular wheat qualities. Thus these markets may be quality conscious in 
the sense that particular qualities are preferred, not necessarily high-priced wheat. The 
implications of this from an exporting country‘s perspective is that in these markets changes in 
relative prices would be a less important (compared to Asia) strategic variable impacting shares. 
The results of the study further indicate that preferences structure for individual wheat classes are 
shifting over time. There are strong and relatively stable preferences for HWR (Hard Red 
Spring) in the U.S. domestic market. In Asia there are growing preferences for SRW (Soft Red 
Winter), HRS and CWRS (Canadian Western Red Spring) relative to ASW (Australia), whereas 
HRW is losing. In Japan HRW and CWRS are both losing preference relative to WHI (White), 
whereas ASW and HRS are gaining relative to WHI. On the other hand, the Latin American 
market has strong preferences for HRW relative to ARG (Argentina). In many markets the 
preferences for U.S. wheats are distinctively different from similar wheats of competitors. Some 
quality conscious markets tend to prefer strong wheats, while others prefer typically cheaper 
wheats. In the later case, shares for cheaper markets are very unresponsive to changes in relative 
prices, indicating unique preference exist for these particular wheat qualities. 
Chang and Kinnucan (1991) stated that consumers‘ preferences depend on what and how 
much they know about the product. Their perception of quality (Z) of a good (X) affect the 
satisfaction or utility experienced in consuming the good. A consumer‘s perception of product 
quality depends on the information (N) that a consumer has about product attributes. Hence, the 
consumer‘s utility function can be expressed as: U = U(X(Z(N))). However, if all information is 
not of the same kind and has not same effect, N may change and can also change the formulation 
of utility function U. If there is unfavorable product information (N1) provided by neutral sources 
and favorable product information (N2) provided by non-neutral sources, e.g., advertizing (A), 
the stated utility function would change: U = U(X(Z(N1,N2(A)))). Chang and Kinnucan further 
stated that, assuming weakly separable utility and multiple-stage maximization, the stated utility 
function U can be partitioned in to separate subsets such as food or at more disaggregated level, 
fats and oils. Using the aforementioned idea in they examined the roles of cholesterol 
information and advertising in explaining consumption trends for fats and oils, focusing on 
butter. They found that increased consumer awareness of the health effects of blood cholesterol 
had contributed to the secular decline in butter consumption in Canada. Yet, despite the growing 
presence of unfavorable information, the industry advertising campaign launched in 1978 was 
shown to have had a positive effect on butter demand. Thus, it appeared that positive 
information, even when provided by industry, could have an impact in markets exposed to 
negative information.  
 
Studies of food demand in China consistently find that Chinese households tend to 
consume more meats, poultry, fish, dairy products, and fruit as their incomes rise, while their 
consumption of traditional staple grains remains stable or declines (Chern, 1997; Gould, 2002; 
Guo et al., 2000; Xin et al., 2005). The rising demand for meats, in particular, has been cited by 
many analysts as a factor that would sharply increase China‘s agricultural imports of meat and/or 
feed grains. While China has become a major importer of soybeans and vegetable oils, it has 
remained surprisingly self-sufficient in most other food items and has emerged as an exporter of 
vegetables, fruits, and aqua cultural products (Gale, 2005; Huang and Gale, 2006). Chinese 
consumers are demanding greater quality, convenience, and safety in the food they consume 
(Gale, 2003; 2006). Chinese consumers are increasingly shopping at supermarkets and 
convenience stores that carry processed, prepared, packaged, and frozen foods, outlets that did 
not exist in China until the early 1990s (Gale and Reardon, 2004; Hu et al., 2004; Veeck and 
Burns, 2005).Publicity about food poisonings and dangerous chemical residues has given rise to 
nascent demands for ―green‖ and organic foods (Marks and Bean, 2005; Calvin, et al., 2006). As 
increasingly affluent consumers increase their spending on food, they may buy not only more but 
better food. While most Chinese consumers are believed to be very price sensitive in food-
buying decisions, an increasing number are willing to pay premium prices for food. Expenditures 
on restaurant meals, processed foods, and products certified as free of harmful chemicals, foods 
with purported health benefits, or foods with other desirable attributes are increasing. A few 
recent studies have found that Chinese consumers are willing to pay modest premiums for food 
with safety-related certifications (Wang 2003, 2006; Yang, 2005) and Gould and Dong (2004) 
incorporated the effects of quality in a food demand system for urban China.   
  Huang and Gale (2007), developed a model for capturing quality in food commodities 
based on the log-log- inverse formulation of Engel curve, consisting of the following nine 
equations.  
 ei(y) = piqi(y)        (2.7) 
 ei(y) = vi(y)qi(y)       (2.8) 
 δlnei/δlny = δlnvi/δlny + δlnqi/δlny     (2.9)  
εi = θi + ηi         (2.10) 
 θi = εi – ηi         (2.11) 
 lnqij = αi + βi(1/y) + γjlny + μqij      (2.12)  
 ηi = - βi(1/yj) + γi       (2.13) 
 lneij = αi* + βi
*
(1/yj) + γjlny + μeij      (2.14) 
 εi = - βi
*
(1/yj) + γi
*
       (2.15) 
Whereas ei is the household expenditure on the ith item, pi is the price of the ith item, qi is the 
quantity purchased of item i, y is the household income, vi is the value of foods in the ith 
category, εi is expenditure elasticity of the ith item, ηi is the quantity elasticity of ith  item, θi the 
quality elasticity of the ith item, yj is the income of the jth household, qij is the quantity of the ith 
food consumed by the jth household, eij is the expenditure on the ith food item by the jth 
household,  and μqij and μeij are the random disturbance terms of equation 2.12 and 2.14, 
respectively. Based upon the results of the above model, they have opined that rapid income 
growth is changing the structure of Chinese food expenditure, a development that has important 
implications for China‘s agricultural and food sector and for international trade in agricultural 
products. They further mentioned that as household incomes rise, consumers demand not only a 
greater quantity of food, but also higher quality. The demand for quantity diminishes as income 
rises, and the top tier of Chinese households appear to have reached a saturation point in quantity 
consumed of most food items. Most additional food spending by high-income consumers is spent 
on higher quality foods and meals in restaurants. This is reflected by increased attention to food 
safety; demand for processed foods; patronization of restaurants and other foodservice 
establishments; increased shopping in supermarkets, convenience stores, and other modern retail 
shops; and consumption of a wider variety of nontraditional foods. Rural households (about 60 
percent of the population) and low-income urban households (20 percent) are still at income 
levels where they demand increased quantities of many foods as their income rises. Low-income 
consumers‘ demand for items like meat, dairy products, and beer is much more responsive to 
income increases than is demand by consumers with higher income. The concentration of income 
growth in the richest tier of urban households suggests that their spending has been the main 
driver of development in the retail food sector in recent years. The rapid growth in spending by 
the top 20 percent of urban households, combined with their preference at this stage for quality 
over quantity, explains the extremely rapid growth in supermarkets, convenience stores, and 
restaurants—outlets that offer greater convenience and quality in food purchases. At the same 
time, the much larger segment of low-income urban and rural residents who have a higher 
propensity to purchase greater quantities of foods like fish, fruit, dairy products, and poultry have 
experienced much slower income growth. Growth in food spending by rural households and 
urban households with incomes below the median has been sluggish. Taken together, these 
patterns suggest that the growth in the quantity of food demanded in China has been much 
slower than would be predicted by China‘s rapid economic growth. Much of the food 
expenditure growth accrues to high-income households that are purchasing mainly greater value 
added in food consumption rather than increased quantity. Low-income households, which have 
the most elastic demand for food quantity, are experiencing less rapid income growth and their 
food spending has been sluggish as well. The slow growth in quantity of food demanded may 
explain how China has been able to remain self-sufficient in most food items. High-income 
consumers‘ willingness to pay for premium foods may boost food imports. In China, imported 
foods are usually more expensive than domestic foods, and they have had little success 
penetrating the China market. As consumers gain enough discretionary income to pay premium 
prices, they may increase their purchases of imported or branded food items. Imported fruit sales 
have already increased, mainly as the demand for gifts has risen, and freshness and quality are 
motivating Chinese hotels to procure imported produce. The increased demand for food quality 
will continue to be an important driver of food markets in China, creating many new marketing 
opportunities and contributing to rising awareness of food safety issues. Based upon the results 
of this study one can conclude that in China high-income households have very inelastic demand 
for quantity of most food types, while rural households and low-income urban households have 
more income-elastic demand for quantity. Food quality—as measured by the unit value paid for 
items in a particular class of foods—rises with income at all income levels. Greater quality 
accounts foremost of the increase in food spending by high-income households. 
Pomboza and Mbaga (2007) while estimating food demand elasticities in Canada have 
concluded that household size, age, gender, household structure, region and income are 
important in explaining the observed variations in household expenditure and quality choices. 
They found quality elasticity estimates positive and significant indicating the importance of food 
quality in food choices. Own price elasticity estimates are consistent with economic theory and 
their magnitudes are reasonable. Own price elasticities are negative and less than 1 with the 
exception of non-alcoholic beverages and other food. The own price elasticities for poultry, other 
meat, dairy, fruit, non-alcoholic beverages and other food are more elastic than the rest of the 
food categories. Hicksian (compensated) cross price elasticities for poultry, pork, dairy, eggs, 
fruits, vegetables, non-alcoholic beverages and other food are positive indicating that these food 
groups are net substitutes, whereas beef, other meat, fish, cereal, fats and oils are negative 
indicating that these food groups are net complements. Expenditure elasticities are positive and 
less than 1 with the exception of fruit and vegetables. The adjusted expenditure elasticities of 
other meat, dairy, cereal, fruit, vegetables, non-alcoholic beverages and other food are highly 
responsive to increases in total food expenditures. 
Jan et al. (2008a) estimate a log-log-inverse econometric model, representing nonlinear 
Engel curve relationship for Pakistan fruits using data of 16182 households from Pakistan 
Integrated Household Survey (PIHS) and 15453 households from Pakistan Social and Living 
Standards Measurement (PSLM) Survey, conducted during 2001 and 2005 respectively.  
Dummy-variable for time-variations were incorporated for substantial changes in quantity and 
expenditure elasticities over time-period 2001-2005. The models used in this study were the 
extended version of Hicks and Johnson (1968) and Gale and Huang (2007) formulation to 
capture consumers‘ response to quality over time. The following modified equations (2.16) & 
(2.17) by incorporating dummy-variable (D) for time differences, were estimated; 
lnq = α1 + βq1(1/Y) + γq1lnY + α2D + βq2(D/y) + γq2ln(DY) + µq   (2.16) 
lne = α
*
1+ β*e1(1/Y) + γ*e1lnY + α
*
2D + β*e2(D/Y) + γ*e2ln(DY) + µe
*
  (2.17) 
Equations (2.16) & (2.17) incorporate dummy-variable (D = 0 for base period; D = 1 for new 
period) in both of its differential intercept (α2 & α
*
2) and differential slope (βq2, γq2, β*e2 & γ*e2) 
forms (Gujarati 2003, pp.297-324). The level of significance (t-ratio) of the respective 
differential intercept and differential slope would indicate whether consumers‘ response to 
quality had significantly changed, while the signs (+ or -) would indicate the direction of the 
change. The findings of the study shows that quantity and expenditure elasticities significantly 
changes during this period, not only in ‗all fruits‘ category but also in individual fruit cases of 
apple, banana, citrus, dates, guava & mango; however, grapes remained an exception. The 
quality elasticity, which resulted as the difference between expenditure elasticity and quantity 
elasticity, turned out to be positive for ‗all fruits‘ category, as well as, for almost all individual 
fruits; however, quality elasticity enhanced in magnitude in ‗all fruits‘ category from 0.0707 to 
0.1211 for year 2001 and 2005 and in cases of apple, banana, guava, grapes and mango and 
declined in case of citrus and dates.  
Jan et al. (2008b) compared urban and rural households demand for fruit quantity and 
quality using household income and expenditure part of the Pakistan Social and Living Standard 
Measurement (PSLM) survey data compiled by the Pakistan Bureau of Statistics during 2005. 
The author used the log-log-inverse econometric model to estimate quantity, expenditure and 
quality elasticities for fruit consumption in Pakistan. Chow test was used for structural 
differences in urban and rural consumption pattern. The empirical results showed that for dates, 
grapes, guava and mango quantity elasticity with respect to income was constant.  While in case 
of all fruits, apple, banana and citrus quantity elasticity increased with increase in household 
income for urban households. For rural households with increase in household income, quantity 
elasticity of all the fruits exhibited increasing behavior with the exception of grapes where it was 
decreased and remained constant in dates. It was revealed from the estimated quality elasticities 
that both the urban and rural households purchase higher quality fruits as their income rise and 
are willing to pay a higher price for enhanced quality. Compared to rural households, the urban 
households are more responsive to quality in all fruits as a group and apple, banana, and grapes 
individually. Quality response is more in dates, mango and particularly guava for rural 
households. Empirical evidence suggests that there exists greater potential of increased profits 
for entrepreneurs involved in the production and marketing of fruits if they focus on quality 
enhancement as both the urban and rural households are willing to pay a higher price for higher 
quality fruits.  
 
Jan et al. (2009) applied a log-log-inverse econometric model representing nonlinear Engel curve 
relationship for fresh milk in Pakistan proved to be a valid estimation technique of quantity and 
expenditure elasticities with respect to consumers‘ income. The required data on milk 
consumption, expenditure and income of the households was taken from household income and 
expenditure data of Pakistan Household Integrated Survey (PIHS) 2001, collected by the Federal 
Bureau of Statistics (FBS), the Government of Pakistan. This data includes 4697 urban and 6055 
rural households from all four provinces of Pakistan except Islamabad Capital Territory (ICT) 
and military protected and restricted areas. The statistically significant coefficients in all 
estimated equations suggest that Pakistani milk consumers‘ behavior following the famous Engel 
law. The empirical results for urban and rural households separately indicated a substantial 
difference in the quantity and expenditure elasticities of fresh milk between the urban and rural 
consumers of Pakistan during 2001. Quantity elasticity with respect to consumer income was 
0.3717 for the urban households and 0.9187 for the rural areas. Similarly, expenditure elasticity 
of demand for milk with respect to consumer income was 0.7525 for the urban and 0.9187 for 
the rural households. The quality elasticity which is the difference between expenditure and 
quantity elasticity turned out to be positive with an estimated value of 0.3808 and 0.2239 for the 
urban and rural households respectively indicating an increased responsiveness of the urban 
consumers to milk quality compared to those in the rural areas. 
Ogundari (2012) examined income elasticity of demand for quantity and quality beef, 
chicken, and fish in Nigeria. The analysis is based on randomly selected 134 households in Ondo 
state. The empirical results show that income elasticity of demand for beef, chicken, and fish are 
inelastic. This suggests that these food items are considered necessities among households in the 
sample. The computed income elasticity of demand for quality was found to be positive for all 
food items. The implication of this is that demand for quality beef, chicken, and fish increased as 
income of the household rises. Thus, from policy standpoint, this evidence could be explored to 
facilitate a better design of food policies aim at improving consumer welfare in Nigeria. 
 
2.4 Conclusion 
 The review highlights that a lot of work has been accomplished in estimation of food 
quantity, expenditure and quality elasticities using various types of data. The literature shows 
that the log-log-inverse (LLI) form of Engel equation outlined by Gale and Haung (2007) are 
distinctly used to estimate food quality elasticities from the difference between expenditure and 
quantity elasticities using cross sectional data. Hence, this study followed the stated analytical 
approach for estimation of quality elasticities using Households Integrated Expenditure Survey 
(HIES) part of Pakistan Social and Standards Living Measurement (PSLM) survey data.  
  
3. DATA AND METHODOLOGY 
 This chapter describes the procedures adopted and techniques employed to achieve the 
various objectives outlined in the first chapter. This chapter is composed of five sections. Section 
3.1 discusses the conceptual framework adopted in this work. Section 3.2 looks at analytical 
framework used in the study. A choice of households‘ total expenditure as a proxy of 
households‘ income is described in section 3.3. Section 3.4 and 3.5 are devoted to provide 
information about the source of data used and products considered in the study, respectively.    
   
3.1 Conceptual Framework 
Engel was the first person who systematically investigated the pattern in which 
expenditure on a group of goods changes with a change in income. Engel's general law, derived 
from empirical data, is presented as "The poorer a family, the greater the proportion of total 
expenditure that must be devoted to food". Starting with the pioneering work of Engel (1857), 
the link between household food expenditure and income has remained one of the most 
investigated relationships. The Engel curve most commonly expresses the relationship between 
household expenditure on particular food item and household income. 
 
3.1.1 A Choice of Engel Functional Form 
The choice of the most appropriate functional form in the Engel curve analysis is an old 
econometric problem. This problem has no clear cut solution which has been generally accepted. 
For selection of the functional form, there is no unique technique but it depends on the priority 
placed by the researchers on the various criteria they wish to satisfy. Many authors choose the 
best functional form from various alternatives on statistical grounds (Hoque, 2006). For example 
Hassan and Johnson (1977), Sarma et al. (1979), Alderman and Garcia (1993), Douglas and 
Isherwood (1996) estimated the Engel equation assuming linear relationship between quantity 
consumed and income. This simplest form of function is favored by many researchers with 
regards to estimation and interpretation of its parameters. A conceptual problem with linear 
Engel equations is that inferior goods tend to become luxuries with increasing expenditures, 
which is not conceivable. The implications of linearity in terms of these income elasticities are 
that, as income increases, the income elasticity of necessity goods increases, while the opposite 
is true for a luxury good (Dawoud, 2005). Thus, linear estimates of Engel curve do not reflect an 
exact picture of the individual behavior (Tey et al., 2009). 
Prais and Houthakker (1971) after investigating several algebraic formulations of the 
Engel‘s curves found that the semi-logarithmic function is suitable for analysing income or total 
expenditure -food expenditure relationships. Hassan & Johnson (1977) also used the same 
function in their analyses of food consumption. But the relationship in semi-log functional form 
assumes constant income elasticity overall level of income. However, Gale and Huang (2007) 
reported in his study that food consumption pattern exhibits declining trend instead of constant as 
income increases. Thus the log linear relationship did not fit to the food consumption data.  
  
Recently, studies conducted by Gale and Huang (2007), Jan et al., (2008a; 2008b & 
2009), Tey et al., (2009), and Yu and Abler, (2009) used the log-log-inverse (LLI) form of Engel 
equation to capture a nonlinear relation of consumption and income that allows the income 
elasticity to vary with income. Gale and Huang (2007) proposed that nonlinear estimates of 
Engel curve may reflect physical saturation of demand, which presents more reasonable 
estimates of demand elasticities. Also the LLI approach is suitable when income elasticities 
decline to zero with rising income/total expenditure. However, the log-log-inverse (LLI) form of 
Engel equation does not satisfy the adding up criterion but this will not be a concern because this 
study is not going to estimate a complete demand system.  
In conclusion, this study follows the log-log-inverse (LLI) model presented in equations 
(3.1) to (3.10) using households‘ food consumption data in Pakistan. 
3.2 Analytical Framework 
Following the pioneering work of Hicks and Johnson (1968) and Hassan and Johnson 
(1977), Gale and Huang (2007) presented a methodology to capture effect of quality through a 
nonlinear Engel relationship. According to their model, Engel curve expresses the relationship 
between household expenditure and income, as given in equation (3.1). 
 𝐸𝑖 𝑌 = 𝑃𝑖𝑄𝑖 𝑌  ……………………………………………… (3.1) 
where Ei is household expenditure on ith commodity, Pi is the price of ith commodity, and Qi  is 
the quantity purchased of ith commodity. The Ei and Pi is assumed to be independent of 
household income Y . By holding prices constant, elasticity of expenditure(E) with respect to 
income Y  becomes equal to that of quantity Q  with respect to income Y ; that is: 
  
   
𝜕𝐸 𝑖
𝜕𝑌
 𝑌 𝐸 =
𝜕𝑄 𝑖
𝜕𝑌
 𝑌 𝑄    ……………………………………………... (3.2) 
If cross sectional data is taken on consumption, expenditure, income and prices, then it 
can be assumed that prices do not change in the same year so relationship in equation (3.2) can 
practically be computed. Equation 3.2 suggests that if there is any increase in the expenditure 
that will be explicitly due to an increase in quantity consumed. And if any increase in price is 
observed that would then be because of the improvement in quality.  
 
In order to get the quality effect in the Engel curve, Gale and Huang (2007) suggested a 
replacement of unit value 𝑉𝑖 𝑌  in equation (3.1), as follows. 
 
  𝐸𝑖 𝑌 = 𝑉𝑖 𝑌 𝑄𝑖 𝑌 ……………………………………………. (3.3) 
 
where 𝑉𝑖 𝑌  represents variation in prices paid for quality. 
Empirically, taking the natural log of equation (3.3) and then differentiating it with respect to 
𝑙𝑛𝑌, we get: 
   
𝜕𝑙𝑛𝐸 𝑖
𝜕𝑙𝑛𝑌
=
𝜕𝑙𝑛𝑉 𝑖
𝜕𝑙𝑛𝑌
+
𝜕𝑙𝑛𝑄 𝑖
𝜕𝑙𝑛𝑌
 …………………………………………. (3.4) 
where 
𝜕𝑙𝑛𝐸 𝑖
𝜕𝑙𝑛𝑌
 represents expenditure elasticity (𝜀𝑖) and 
𝜕𝑙𝑛𝑉 𝑖
𝜕𝑙𝑛𝑌
 represents quality elasticity (𝜑𝑖) and 
𝜕𝑙𝑛𝑄 𝑖
𝜕𝑙𝑛𝑌
 quantity elasticity(𝜃𝑖); namely. 
   𝜀𝑖 = 𝜑𝑖 + 𝜃𝑖  ………………………………...…………………… (3.5) 
To compute quality elasticity (𝜑) Equation (3.5) can be re-arranged, as follows. 
   𝜑𝑖 = 𝜀𝑖 − 𝜃𝑖  …………………………………………………… (3.6) 
At low income level when income 𝑌  rises, the effect of income on quantity 𝑄𝑖  is 
positive 𝛿𝑄𝑖 𝛿𝑌 > 0  , with the second derivative negative 𝛿𝑥
2𝑄𝑖 𝛿𝑥
2𝑌 > 0 , suggesting that 
at sufficiently low income level almost all goods are normal. While with the further increase in 
income,  𝛿𝑄𝑖 𝛿𝑌 > 0  drops and at some level reaches zero; so in practice, Engel curve is not 
linear but nonlinear.  
 
Thus to capture a nonlinear relationship of consumption  𝑄𝑖  and income 𝑌 , the 
following log-log-inverse (LLI) form of Engel equation can be used. 
 
  𝑙𝑛𝑄𝑖𝑗 = 𝛼 + 𝛽𝑄  
1
𝑌𝑗
 + 𝛾𝑄  𝑙𝑛𝑌𝑗 + 𝜖𝑄𝑖𝑗  ………………………………… (3.7) 
 
where i represents the ith commodity, j is the jth household,𝑄𝑖  is the quantity of ith commodity 
consumed by household, and 𝜖 is disturbance term. Similarly, for expenditure(𝐸𝑖) and 
income 𝑌  relationship, equation (3.5) can be modified as: 
 
  𝑙𝑛𝐸𝑖𝑗 = 𝛼 + 𝛽𝐸  
1
𝑌𝑗
 + 𝛾𝐸  𝑙𝑛𝑌𝑗 + 𝜖𝐸𝑖𝑗  …………………………………. (3.8) 
 
where  𝐸𝑖  represents household expenditure on ith commodity and other defined as earlier.  
The LLI form of Engel relationship given in equations (3.7) and (3.8) being fairly flexible 
functional form would give values of parameters α, β, γ and if β is equal to zero, the LLI model 
would simplify to double log model, suggesting constant income elasticities. Similarly, if γ is 
equal to zero, LLI model would simplify to log inverse model and income elasticity 
equals−𝛽𝑄  
1
𝑌𝑗
 . Also income elasticity will vary with income but it will never reach to zero or 
change sign. However, if both β and γ are not equal to zero, then elasticities would be worked 
out, as follows: 
   𝜃𝑖 = −𝛽𝑄  
1
𝑌𝑗
 + 𝛾𝑄 ……………………………………………. (3.9) 
   𝜀𝑖 = −𝛽𝐸  
1
𝑌𝑗
 + 𝛾𝐸 …………………………………………….. (3.10) 
Substituting values of 𝜃𝑖  and 𝜀𝑖  from equations (3.9) and (3.10) into Equation (3.6), the quality 
elasticity (𝜑𝑖) is computed. 
In addition, this study tested the above given models for structural differences across 
regions in order to see whether the data on households should be pooled in one data set or 
different models should be estimated for urban and rural areas. Gujrati (2003) outlined the 
procedure to test structural difference across models through estimation of Chow‘s F-value as:   
    𝐹 =
 𝑅𝑆𝑆𝑟−𝑅𝑆𝑆𝑢𝑟  /𝑘
 𝑅𝑆𝑆𝑢𝑟  /(𝑛1+𝑛2−2𝑘)
 ………………………………………… (3.11)  
where 𝑅𝑆𝑆𝑟  is restricted residual sum of squares obtained from pooled data while 𝑅𝑆𝑆𝑢𝑟 is 
unrestricted sum of squares obtained from the sum of RSS1 (residual sum of squares for urban 
areas), RSS2 (residual sum of squares for rural areas), n1 and n2 are the number of observation in 
urban and rural area respectively, and k is the number parameters to be estimated. The above 
given F ratio follows the F distribution with k in numerator and df (n1+ n2 – 2k). The statistically 
significant F values would suggest that there is structural break across regions. 
3.3 A Choice of Total Expenditure as a Proxy of Income 
Total expenditure made by the household on all goods and services is sometimes used 
instead of income. The reason in using total expenditure is that it reflects the permanent income 
of the households (Friedman, 1957). In the estimation of Engel curves it has been common 
practice to use total expenditure in place of income (Tansel, 1986). There are some drawbacks of 
using income figures, such as false reporting of the income level. On the other hand, expenditure 
figures are error free and are used as proxy of household income (Cinar, 1987). 
Manig and Moneta (2009) used total expenditure as a proxy for total income based on the 
following conceptual reasons.  
 For low income groups, total expenditure may be a better indicator for both declared and 
undeclared resources. 
 Expenditure may be a better indicator for a living standard especially when expenditures 
are more than money income. 
 At certain of point in time, expenditure may be more stable than income reported. 
In developing countries like Pakistan consumption is considered to be a better indicator of 
welfare than income (Ravillion, 1992; Chema, 2005).   
 
Keeping in view the mentioned arguments total monthly expenditure is calculated for 
analysis through addition of food expenditures, expenditures on housing & fuel and other 
expenditures (recorded for 14 days, monthly and yearly basis). Further, the households were 
divided in to five equal groups/quintiles based on the values of total expenditure, similar to Jan et 
al. (2009). The quintiles are describes as follow: 
1
st
 Quintile (Q1) = Lowest 20%  Poorest 
2
nd
 Quintile (Q2) = Low middle 20% 
3
rd
 Quintile (Q3) = Middle 20% 
4
th
 Quintile (Q4) = Upper Middle 20% 
5
th
 Quintile (Q5) = Highest 20%  Richest 
3.4 Data Used 
This study used Household Integrated Economic Survey (HIES) part of Pakistan Social and 
Standards Living Measurement (PSLM) for the year 2007-08 & 2010-11, collected by Pakistan 
Bureau of Statistics (PBS), Islamabad. As discussed in detail in section 3.2, there are mainly two 
equations that will be estimated to arrive at the objectives of the study; these equations are: 
  𝑙𝑛𝑄𝑖𝑗 = 𝛼 + 𝛽𝑄  
1
𝑌𝑗
 + 𝛾𝑄  𝑙𝑛𝑌𝑗 + 𝜖𝑄𝑖𝑗   
  𝑙𝑛𝐸𝑖𝑗 = 𝛼 + 𝛽𝐸  
1
𝑌𝑗
 + 𝛾𝐸  𝑙𝑛𝑌𝑗 + 𝜖𝐸𝑖𝑗  
These equations require data on food consumption, expenditure and income of the households. 
The required data was obtained from the mentioned sources.  
3.4.1 Population  
The PSLM survey covers all urban and rural areas in four provinces of Pakistan except 
military restricted and protected areas.  
3.4.2 Sampling Frame 
The PBS has own sample frame for urban areas known as enumeration blocks, which are 
small compact areas developed after the division of cities/towns. Households are categorized in 
to small, middle and high income group based on the socio economic status. The PBS updated 
enumeration blocks in 2003 and now urban areas sampling frame is 26698 enumeration blocks 
while each enumeration block is consists of 200-250 households. All cities having population 
five lacs and more were treated as independent stratum and the remaining cities were grouped to 
make an independent stratum.  
While in case of the rural areas the PBS used sampling frame based on the lists of 
villages/mouzas/dehs as per Population Census, 1998. All rural areas of Punjab, Sindh and 
Khyber Pakhtunkhwa were considered as independent stratum, whereas Baluchistan province 
was kept as independent stratum. The urban and rural enumeration blocks and villages of the 
country as per PBS allocation are as under: 
 
Table 3.1: Sampling Frame of Villages and enumeration blocks 
Privine Enumeration blocks(in Numbers) Villages (in Numbers) 
Punjab 14590 25875 
Sindh 9025 5871 
Khyber Pakhtunkhwa 1913 7337 
Baluchistan 613 6557 
A. J. K 210 1654 
Northern Areas 64 566 
FATA  2596 
Islamabad 324 132 
Total 26698 50588 
Source: PSLM, 2010-11 
3.4.3 Sample size  
In order to get the reliable estimates within the constraint of variability that exists among 
the key population characteristics, the PBS taken sample size of 15512 and 16341 household for 
the period 2007-8 and 2010-11, respectively.   
For PSLM 2007-08, the total sample was 15512 households taken from 1113 Primary 
Sample Units (PSU) with urban and rural break up of 532 and 581 respectively except FATA, 
Azad Jammu & Kashmir, and Northern Areas and Islamabad Capital Territory. Similarly for 
PSLM 2010-11, 16341 households were selected from 1180 PSUs including 564 and 616 PSU of 
urban and rural respectively. Primary Sample Unit consists of enumeration blocks in urban 
domain and villages in rural domain selected from each stratum using probability to size method 
of sampling scheme.  The details of the sample profile as per the PSLM are given in table 3.2 as: 
Table 3.2:  Province wise Sample Profile of PSLM 2007-08 & 2010-11 
Province PSLM (2007-08) PSLM (2010-11) 
PSUs Urban Rural Overall Urban Rural  Overall 
Punjab 240 244 484 256 256 512 
Sindh 140 131 271 152 144 296 
Khyber Pakhtunkhwa 88 118 206 88 120 208 
Baluchistan 64 88 152 68 96 164 
Over all 532 581 1113 564 616 1180 
Households       
Punjab 2768 3868 6638 2935 4019 6954 
Sindh 1672 2093 3765 1802 2296 4098 
Khyber Pakhtunkhwa 1049 1888 2937 1041 1913 2954 
Baluchistan 766 1408 2174 811 1524 2335 
Overall 6255 9257 15512 6589 9752 16341 
Source: PSLM, 2010-11 
3.5 Products Covered 
HIES part of the PSLM survey consists income and consumption data being collected by 
both male and female enumerators using team approach. Female enumerators interviewed female 
members of the household while male enumerators interviewed the male members. To record 
data, the respondents were asked to recall the consumption on goods and services over the last 14 
days, 30 days and one year respectively, using the improved version household consumption and 
income part of the PSLM questionnaire. This study covers 36 major products from different food 
categories (Attached in Appendix-I). List of the selected products along with codes are given in 
table 3.3 as.  
  
Table 3.3: List of the Selected Food Items  
S.No Group Name Code Product Name 
a. Milk & Milk Products 1100  
1  1101 Milk Fresh 
2  1102 Milk Packed 
3  1103 Milk  Powdered 
b. Meat, Poultry and Fish 1200  
4  1201 Beef 
5  1202 Mutton 
6  1203 Chicken 
7  1205 Fish 
c. Fresh fruits 1300  
8  1301 Banana 
9  1302 Citrus 
10  1303 Apple 
11  1304 Dates 
12  1305 Grapes 
13  1306 Mango 
d. Vegetables 1500  
14  1501 Potato 
15  1502 Onion 
16  1503 Tomato 
17  1504 Cabbage, Cauliflower 
18  1508 Peas, Moongra 
e. Sugar, Honey and Sugar Preparations 1700  
19  1701 Sugar 
20  1702 Gur/Shakkar 
21  1703 Honey 
22  1704 Glucose 
f. Non Alcoholic Beverages 1800  
23  1801 Carbonated Beverages 
24  1802 Squashes & Syrups 
g. Cereals 2100  
25  2101 Wheat & Wheat Flour 
26  2102 Rice & Rice Flour 
h. Pulses 2200  
27  2201 Gram Whole (Black and White) 
28  2202 Dal Chana (Gram Pulse) 
29  2203 Mash 
30  2204 Moong  
31  2205 Masoor 
i. Edible Oils and Fats 2300  
32  2301 Desi Ghee 
33  2302 Vegetable Ghee 
34  2303 Cooking Oil 
j. Tea and Coffee 2400  
35  2401 Tea 
36  2402 Coffee 
 
 
IV. RESULTS AND DISCUSSION 
 This chapter presents the results of our analysis conducted along with necessary 
discussion. This chapter consists of fourteen sections. Section 4.1, 4.2, 4.3 and 4.4 provides the 
information about household size, household total expenditure, food expenditure and share of 
food expenditure of the sampled households, respectively. Section 4.5 discusses food item-wise 
households‘ monthly average consumption and expenditure. Section 4.6 presents a note on 
models estimates and diagnostics. Estimates of quantity and expenditure equations for both the 
surveys are described in section 4.7 to 4.10. Section 4.11 and 4.12 are devoted to summarize the 
information about the quantity, expenditure and quality elasticities during 2007-08 and 2010-11, 
respectively. Section 4.13 describes the comparison of elasticities over time, at various income 
levels, across region and provinces while the last section (4.14) encompasses the comparison of 
elasticities with previous studies.   
   
4.1 Household Size 
The national average household size for the year 2007-08 and 2010-11 are summarized in 
table 4.1. The overall average household size recorded for the year 2010-11 is 6.38 members, 
lower than the average household size reported for the year 2007-08 which is 6.58 members. 
Further analysis shows that differences in average household size across regions (urban and 
rural) and provinces exist. The urban households have comparatively smaller size than rural 
households. In Provinces, Balochistan and Khyber Pakhtunkhwa have comparatively larger 
household size followed by Sindh and Punjab during both surveys.  
Table 4.1: Average household Size by Region and Provinces  
Area Average Household Size 
2007-08 2010-11 
Overall 6.58 6.38 
Urban 6.31 6.19 
Rural 6.72 6.49 
Punjab 6.33 6.16 
Sindh 6.50 6.39 
Khyber Pakhtunkhwa 7.63 7.17 
Balochistan 7.75 7.08 
Source: Pakistan Bureau of Statistics, 2010-11 
4.2 Total expenditure 
Both the PSLM 2007-08 and PSLM 2010-11 surveys provide detail coverage of 
consumption aggregates. This consumption aggregate includes all food items, fuel and utilities, 
housing (minor repairs, rent and imputed rent), frequent non-food expenses (personal care 
products and services, laundry and cleaning etc.) and other non-food expenses (schooling, health 
related expenses, clothes, footwear, stationary, transportation etc.). However, expenses such as 
expenses on marriage/funeral, taxes and fines were excluded from aggregate consumption 
following the procedure adopted by Jan et al. (2009) in estimation of aggregate consumption.  
 
The pattern of monthly average total expenditure by region, Provinces and quintiles is 
shown in table 4.2. It reveals that the level of total expenditure in urban areas is higher as 
compared to rural areas of Pakistan. Further analysis of total expenditure by Provinces shows 
that total expenditure of households during 20078-08 and 2010-11 in Punjab and Khyber 
Pakhtunkhwa is more than Sindh and Balochistan. Quintiles-wise total expenditure indicates that 
average total expenditure of the richest class in 2007-08 is more than six and half times higher 
than lowest quintiles and the difference between the first and fifth quintiles is almost six times 
wider in 2010-11.   
Table 4.2: Monthly Households average Total expenditure by Region, Provinces and Quintiles  
Area Monthly Average Expenditure (PKR) 
2007-08 2010-11 
Overall 12763.32 19462.51 
Urban 15955.17 23514.49 
Rural 10606.8 16725.6 
Punjab 13143.81 19781.13 
Sindh 12545.13 19126.94 
Khyber Pakhtunkhwa 13481.09 19738.37 
Balochistan 11010.53 18753.28 
Q1 6523.61 10196.4 
Q2 10399.33 16180.7 
Q3 14100.04 21628.16 
Q4 20504.58 29714.06 
Q5 44114.46 58302.75 
Source: Pakistan Bureau of Statistics, 2010-11 
  
4.3 Food Expenditure 
Monthly average food expenditure pattern displayed in table 4.3 indicates that 
household‘s food expenditure is relatively high in 2010-11 as compared to 2007-08 across 
region, Provinces and quintiles. It is observed that urban households expend more on food 
relative to rural households. Similarly in provinces households in Khyber Pakhtunkhwa and 
Balochistan expends more on food as compared to Punjab and Sindh. Quintiles-wise analysis 
reflects that households in the fifth quintiles expend nearly four times more than households in 
the first quintiles during 2007-08. Similar trend in quintiles-wise food expenditure is noted 
during 2010-11.  
Table 4.3: Monthly Households Average Food expenditure by Region, Provinces and Quintiles 
Area Monthly Average Food Expenditure (PKR) 
2007-08 2010-11 
Overall 5686.06 9667.31 
Urban 6088.42 10014.72 
Rural 5414.21 9414.41 
Punjab 5503.22 9210.51 
Sindh 5424.34 9528.46 
Khyber Pakhtunkhwa 6270.557 10068.69 
Balochistan 5907.397 10763.48 
Q1 3448.29 5718.975 
Q2 5254.72 8833.365 
Q3 6662.33 11417.86 
Q4 8685.66 14782.89 
Q5 13130.8 20486.77 
Source: Pakistan Bureau of Statistics, 2010-11 
 
4.4 Share of food Expenditure 
 The household food share out of total expenditure in Pakistan is presented in table 4.4. It 
shows that average share of food expenditure has increased from 49 percent in 2007-08 to 53 
percent in 2010-11. The comparison across urban and rural households‘ food expenditure reveals 
that urban households allocate fewer amounts to food from their total expenditure as compared to 
rural households. Similarly province-wise comparison of food share shows that households in 
Balochistan allocate more budgets to food out of total followed by Khyber Pakhtunkhwa, Sindh 
and Punjab. Further analysis indicates that households in the first quintiles allocate more to food 
out of total budget as compared to the households in the fifth quintiles. Households in the fifth 
quintiles relatively allocate 21 and 20 percent less than households in the first quintile to food 
from total outlay in 2007-08 and 2010-11, respectively.   
Table: 4.4 Monthly Households average Food Share by Region, Provinces and Quintiles 
Area Monthly Average Food Expenditure 
2007-08 2010-11 
Overall 0.49 0.53 
Urban 0.43 0.47 
Rural 0.53 0.57 
Punjab 0.46 0.51 
Sindh 0.48 0.54 
Khyber Pakhtunkhwa 0.50 0.54 
Balochistan 0.56 0.58 
Q1 0.53 0.56 
Q2 0.51 0.55 
Q3 0.47 0.53 
Q4 0.43 0.50 
Q5 0.32 0.38 
 
4.5 Food Item-wise Households Monthly Average Consumption/Expenditure 
The complete illustration with regards to households‘ monthly average consumption on 
various food items during the survey 2007-08 and 2011 is given in Appendix-II, table 1. The 
detailed average consumption reveals the overall portrayal of households‘ food consumption in 
which the average monthly consumption of milk fresh, dates, grapes, mango, onion, gur/shaker, 
honey, glucose, carbonated beverages, squashes & syrups, wheat & wheat flour, mash, cooking 
oil, tea and coffee have decreased in 2010-11 compared to 2007-08. While the households‘ 
average monthly consumption of milk packed, milk powdered, beef, mutton, fish, banana, citrus, 
apple, potato, tomato, cabbage, cauliflower,  sugar, rice & rice flour, gram whole, dal chana, 
moong, masoor, desi ghee and vegetable ghee have increased in 2010-11 compared to 2007-08.  
The comparison of average monthly consumption between urban and rural households in 
both surveys show that consumption of milk fresh, dates, grapes, potato, tomato, cabbage, 
cauliflower, peas, moongra,  sugar, gur/shaker, wheat & wheat flour, rice & rice flour, gram 
whole, dal chana, mash, moong, masoor, desi ghee, vegetable ghee and tea decreases as 
households move from rural to urban. Similarly, urban household‘s averages consumption is 
more than rural households in case of milk packed, milk powdered, beef, mutton, chicken, 
banana, citrus, apple, Mango, onion, honey, glucose, carbonated beverages, squashes & syrups, 
cooking oil and coffee. 
With regards to the households‘ average monthly expenses incurred on consumption of 
these food items during 2007-08 and 2010-11 given in Appendix-II, table 2 reveals that 
households expends more on these food items in 2010-11 as compared to 2007-08. Further 
comparison of household expenditure on food items between urban and rural indicates that urban 
households expends more than rural households on milk packed, milk powdered, beef, mutton, 
chicken, fish, banana, citrus, apple, dates, grapes, mango, onion,  cabbage, cauliflower, honey, 
glucose, energile, carbonated beverages, squashes & syrups, cooking oil and coffee. While rural 
households‘ average expenditure on potato, tomato, peas, moongra, sugar, gur/shaker, wheat & 
wheat flour, rice & rice flour, gram whole, dal chana, mash, moong, masoor, desi ghee, 
vegetable ghee and tea is higher than urban households. Further details of food item-wise 
consumption across different quintiles and provinces are presented in appendix-II, table 3 to 
table 5. 
4.6 A Note on Models Estimates and Diagnostics  
As this study used cross sectional data, the problem of heteroscedasticity is likely to be 
encountered.  To address the issue, all regression equations were estimated in STATA-12 version 
with robust command. The STATA-12 regress command includes a robust option for estimating 
the standard errors using the Huber-White sandwich estimators that make adjustments in the 
estimates and overcome some of the flaws in the data itself. The robust standard errors can 
effectively deal with minor concerns about normality, heteroscedasticity, or some observations 
that exhibits large residuals. The point estimates of the coefficients with the robust standard 
errors are exactly the same as in OLS but the standards errors take in to account problems 
concerning heterogeneity and lack of normality (Chen et al., 2003). Further, the reasonably large 
sample size (> 100) used in this study relaxes the normality assumption (Gujrati, 2003). Since 
this study used household level cross sectional data the problem of autocorrelation was not taken 
as a priori (Hussain, 1991).  
The value of chow‘s F-test for all food items given in appendix-III suggests that 
significant structural differences between urban and rural quantity/expenditure models exist with 
the exception of milk powder and mango in 2007-08 and honey, glucose and coffee in 2010-11. 
Therefore, the models were estimated separately in order to avoid losses of vital information on 
the exact contribution of explanatory variables towards explained variable in the form of 
differential intercept or slope or both. 
Coefficient of determination R
2
 was obtained in reasonable range with good F-statistics 
in all equations with few exceptions. However, in cross-sectional data (such as household level 
surveys) empirical observations with low R
2
 and good F-statistics are accepted (Gujrati, 2003; 
World Bank, 2005). Significant F-statistics in all equations indicated a good fit of the model. 
Coefficients 𝛽𝑄 , 𝛽𝐸 ,  𝛾𝑄  and 𝛾𝐸  illustrated in equations 3.7 and 3.8 in most of the food 
items were statistically significant reflecting that the LLI formulation of the model fits the data 
well and validate nonlinear behavior of Engel relationship for food consumption in Pakistan.  
4.7 Estimates of Quantity Equation, 2007-08  
The regression results for quantity Engel equation (3.7) of overall, urban and rural given 
in table 4.5 reveals that the estimate of  𝛽𝑄  in Pakistan (overall) was found statistically 
significant for milk fresh, milk packed, beef, chicken, fish, potato, onion, tomato, cabbage & 
cauliflower, peas & moongra, sugar, glucose, wheat & wheat flour, rice & rice flour, gram 
whole, dal chana, mash, moong, masoor, vegetable ghee, cooking oil and tea while insignificant 
for milk powder, mutton, banana, citrus, apple, grapes, dates, mango, honey, carbonated 
beverages and squashes. The significant estimate of 𝛽𝑄 parameter suggested that the quantity 
elasticity vary with the increase and decrease of household income in Pakistan. All the 
significant estimates of 𝛽𝑄 carried negative sign (except milk packed and fish), suggesting that 
quantity demand increase as household income increases. However, both Coefficients 𝛽𝑄  and 
𝛾𝑄  for gur, desi ghee and coffee were turned to be insignificant suggesting that there is no 
relationship between the quantity demanded of these products with household income. 
For urban households, the 𝛽𝑄 coefficient was significant for milk fresh, milk packed, 
beef, citrus, potato, onion, tomato, cabbage & cauliflower, peas& moongra, sugar, wheat & 
wheat flour, rice & rice flour, gram whole, dal chana, mash, moong, masoor, desi ghee, 
vegetable ghee, cooking oil and tea. The exceptions where the 𝛽𝑄 coefficient was insignificant 
during this period were mutton, fish, apple, grapes, gur, honey, glucose, carbonated beverages, 
squashes & syrups and coffee, suggesting constant quantity elasticity with household income. All 
food items carried the negative significant coefficients of 𝛽𝑄  except milk packed and desi ghee. 
The estimates of both 𝛽𝑄 and 𝛾𝑄  were insignificant for only four products (gur, honey and 
glucose).  
Similarly, the coefficient of  𝛽𝑄 was significantly different from zero for milk fresh, beef, 
fish, citrus,  potato, onion, sugar, wheat & wheat flour, rice & rice flour, dal chana, mash, 
moong, masoor, vegetable ghee and tea in rural areas of Pakistan. Moreover, the estimate of  𝛽𝑄  
was  not significantly different from zero for milk packed, mutton, chicken, banana, apple, dates, 
grapes, tomato, peas &moongra, cabbage & cauliflower, gur, honey, glucose, carbonated 
beverages, squashes & syrups, desi ghee,  cooking oil and coffee during this period. Only two 
food items (beef and citrus) carried positive sign on 𝛽𝑄 out of total significant coefficients 
reflecting that quantity demanded of beef and citrus decreases as household income increases. 
Additionally, the insignificant estimates of 𝛽𝑄  and 𝛾𝑄  were obtained for only six products (milk 
packed, grapes, honey, glucose, squashes & syrups and desi ghee).  
Further province-wise empirical results of quantity elasticity model for 2007-08 survey 
are given in table 4.6. In Punjab province, the estimate of 𝛽𝑄 was turned out to be significant for 
milk fresh, chicken, fish, banana, citrus, potato, onion, cabbage & cauliflower, peas & moongra, 
sugar, wheat & wheat flour, rice & rice flour, gram whole, dal chana, mash, moong, masoor, 
vegetable ghee, cooking oil and tea. However, the estimate of 𝛽𝑄 for milk packed, milk 
powdered, mutton, apple, dates, grapes, mango, gur and desi ghee was insignificant during this 
period.  
likewise, in Sindh province, the significant coefficient of 𝛽𝑄 was obtained for milk fresh, 
milk packed, chicken, fish, apple, dates, grapes, potato, onion, cabbage & cauliflower, sugar, 
carbonated beverages, wheat & wheat flour, rice & rice flour, dal chana, mash, masoor, 
vegetable ghee, cooking oil and tea. The exceptions where 𝛽𝑄 turned out to be insignificant 
during this period were milk packed, milk powder, mutton, banana, citrus, dates, mango, tomato, 
peas & moongra, gur, squashes & syrups, gram whole and desi ghee. 
In Khyber Pakhtunkhwa, the estimate of 𝛽𝑄 was insignificant for milk powdered, beef, 
mutton, chicken, banana, citrus, apple, dates grapes, mango and carbonated beverages. While the 
significant 𝛽𝑄 was observed for milk fresh, fish, potato, onion, tomato,  sugar, wheat & wheat 
flour, rice & rice flour, gram whole, dal chana, moong, masoor, vegetable ghee, cooking oil and 
tea.  
In Balochistan province, the estimate of 𝛽𝑄  was significantly different from zero for 
chicken, fish, potato, tomato, cabbage & cauliflower, gur, wheat, dal chana, mash, masoor and 
desi ghee while insignificant for milk fresh, milk powdered, milk packed, beef, mutton, chicken, 
citrus, apple, dates, mango, grapes, peas & moongra, sugar, carbonated beverages squashes & 
syrups, gram whole, moong, vegetable ghee and tea. 
  
Table 4.5: Ordinary Least Square (OLS) Estimates of Quantity Equation, 2007-08  
Food Items Empirical Results/Estimated Model 
No. of 
Observations 
F-ratio R
2 
M
il
k
 F
re
sh
 Overall 
𝑙𝑛𝑄 = −0.235 − 1876.812(1/𝑌) + 0.4328𝑙𝑛𝑌 
(-0.98)        (-8.73)             (18.35) 
14285 2353.53 0.261 
Urban 
𝑙𝑛𝑄 = −0.469 − 2441.424(1/𝑌) + 0.447𝑙𝑛𝑌 
(0.338)        (351.278)
*
       (0.033)
* 5666 1190.08 0.315 
Rural 
𝑙𝑛𝑄 = −1.807 − 1053.581(1/𝑌) + 0.605𝑙𝑛𝑌 
(0.371)
*
        (299.246)
*
        (0.037)
* 8619 1554.28 0.285 
M
il
k
 P
a
ck
ed
 Overall 
𝑙𝑛𝑄 = −4.993 + 2849.857(1/𝑌) + 0.6686𝑙𝑛𝑌 
(-4.92)        (2.13)            (7.04) 
1242 70.24 0.095 
Urban 
𝑙𝑛𝑄 = −6.424 + 5615.189(1/𝑌) + 0.803𝑙𝑛𝑌 
(1.419)
*
     (2237.428)
*
      (0.130)
* 851 53.19 0.103 
Rural 
𝑙𝑛𝑄 = 1.486 − 2156.074(1/𝑌) + 0.011𝑙𝑛𝑌 
(2.662)        (2669.802)      (0.258) 
391 2.69 0.015 
M
il
k
 
P
o
w
d
er
ed
 
Overall 
 
 
𝑙𝑛𝑄 = −2.134 − 810.977(1/𝑌) + 0.283𝑙𝑛𝑌 
(1.215)        (1402.787)     (0.115)
* 
540 26.58 0.106 
B
ee
f 
Overall 
𝑙𝑛𝑄 = −2.984 − 1168.272(1/𝑌) + 0.428𝑙𝑛𝑌 
(0.321)
*
        (313.201)
*
    (0.031)
* 8926 1135.05 0.223 
Urban 
𝑙𝑛𝑄 = −2.255 − 1903.308(1/𝑌) + 0.355𝑙𝑛𝑌 
(0.434)
*
      (497.651)
*
      (0.042)
* 3812 451.14 0.207 
Rural 
𝑙𝑛𝑄 = −4.744 + 137.918(1/𝑌) + 0.606𝑙𝑛𝑌 
(0.533)
*
       (471.791)     (0.052)
* 5114 673.48 0.239 
M
u
tt
o
n
 
Overall 
𝑙𝑛𝑄 = −4.753 + 960.009(1/𝑌) + 0.575𝑙𝑛𝑌 
(0.454)
*
      (620.357)    (0.043)
* 2594 460.45 0.293 
Urban 
𝑙𝑛𝑄 = −5.046 + 748.811(1/𝑌) + 0.602𝑙𝑛𝑌 
(0.623)
*
      (1014.926)    (0.057)
* 1473 300.51 0.318 
Rural 
𝑙𝑛𝑄 = −4.498 + 524.489(1/𝑌) + 0.558𝑙𝑛𝑌 
(0.868)
*
       (946.976)    (0.083)
* 1121 142.10 0.244 
C
h
ic
k
en
 Overall 
𝑙𝑛𝑄 = −3.823 − 635.475(1/𝑌) + 0.513𝑙𝑛𝑌 
(0.254)
*
        (259.957)
*
    (0.025)
* 9584 1945.80 0.322 
Urban 
𝑙𝑛𝑄 = −3.681 − 959.96(1/𝑌) + 0.497𝑙𝑛𝑌 
(0.398)
*
        (500.783)     (0.038)
* 4241 839.36 0.319 
Rural 
𝑙𝑛𝑄 = −4.715 − 92.704(1/𝑌) + 0.606𝑙𝑛𝑌 
(0.401)
*
     (355.996)        (0.039)
* 5343 1065.70 0.317 
F
is
h
 
Overall 
𝑙𝑛𝑄 = −2.624 + 1714.99(1/𝑌) + 0.352𝑙𝑛𝑌 
(0.575)
*
     (718.878)
*
      (0.054)
* 2152 65.19 0.053 
Urban 
𝑙𝑛𝑄 = −1.142 − 270.131(1/𝑌) + 0.240𝑙𝑛𝑌 
(0.779)        (1221.8)        (0.072)
* 1052 41.58 0.077 
Rural 
𝑙𝑛𝑄 = −4.878 + 3626.863(1/𝑌) + 0.576𝑙𝑛𝑌 
(1.324)
*
        (1339.609)
*
   (0.128)
* 1100 25.17 0.037 
            (Continued.....) 
  
B
a
n
a
n
a
 Overall 
𝑙𝑛𝑄 = 0.004 − 399.048(1/𝑌) + 0.384𝑙𝑛𝑌 
(0.316)        (329.673)       (0.031)
* 7355 773.32 0.209 
Urban 
𝑙𝑛𝑄 = 0.1935 − 407.668(1/𝑌) + 0.363𝑙𝑛𝑌 
(0.440)      (535.805)          (0.042)
* 3417 315.61 0.190 
Rural 
𝑙𝑛𝑄 = −0.939 + 231.321(1/𝑌) + 0.478𝑙𝑛𝑌 
(0.544)       (497.778)        (0.053)
* 3938 400.64 0.208 
C
it
ru
s 
Overall 
𝑙𝑛𝑄 = −1.968 − 647.537(1/𝑌) + 0.385𝑙𝑛𝑌 
(0.514)
*
      (504.024)      (0.0501)
* 3529 228.78 0.121 
Urban 
𝑙𝑛𝑄 = −0.388 − 1788.206(1/𝑌) + 0.226𝑙𝑛𝑌 
(0.708)       (808.339)
*
       (0.068)
* 1468 85.75 0.093 
Rural 
𝑙𝑛𝑄 = −5.227 + 1623.962(1/𝑌) + 0.712𝑙𝑛𝑌 
(0.813)
*
       (707.552)
*
      (0.0803)
* 2061 155.98 0.147 
A
p
p
le
 
Overall 
𝑙𝑛𝑄 = −3.982 + 533.248(1/𝑌) + 0.520𝑙𝑛𝑌 
(0.339)
*
        (378.985)       (0.033)
* 5359 727.61 0.241 
Urban 
𝑙𝑛𝑄 = −4.027 + 625.250(1/𝑌) + 0.521𝑙𝑛𝑌 
(0.426)
*
      (524.503)        (0.040)
* 2641 418.50 0.257 
Rural 
𝑙𝑛𝑄 = −4.890 + 1084.592(1/𝑌) + 0.614𝑙𝑛𝑌 
(0.652)
*
       (637.183)       (0.063)
* 2718 313.44 0.212 
D
a
te
s 
Overall 
𝑙𝑛𝑄 = −1.406 − 1382.1(1/𝑌) + 0.216𝑙𝑛𝑌 
(0.732)        (803.596)      (0.070)
* 1500 66.84 0.091 
Urban 
𝑙𝑛𝑄 = −1.297 − 2761.092(1/𝑌) + 0.204𝑙𝑛𝑌 
(0.886)        (1090.866)
*
    (0.084)
* 778 59.03 0.134 
Rural 
𝑙𝑛𝑄 = −3.619 + 110.604(1/𝑌) + 0.451𝑙𝑛𝑌 
(1.608)
*
       (1451.335)     (0.158)
* 722 36.15 0.111 
G
ra
p
es
 
Overall 
𝑙𝑛𝑄 = −2.887 − 167.536(1/𝑌) + 0.381𝑙𝑛𝑌 
(0.745)
*
        (946.725)      (0.070)
* 1422 98.20 0.137 
Urban 
𝑙𝑛𝑄 = −4.157 + 543.952(1/𝑌) + 0.498𝑙𝑛𝑌 
(0.873)
*
        (1177.539)     (0.082)
* 823 97.95 0.215 
Rural 
𝑙𝑛𝑄 = −0.689 − 2360.16(1/𝑌) + 0.1803𝑙𝑛𝑌 
(1.426)        (1564.54)        (0.137) 
599 26.28 0.092 
M
a
n
g
o
 
Overall 
 
𝑙𝑛𝑄 = −3.432 + 325.028(1/𝑌) + 0.520𝑙𝑛𝑌 
(0.547)
*
     (650.878)        (0.052)
* 
1566 196.15 0.196 
P
o
ta
to
 
 
Overall 
𝑙𝑛𝑄 = 1.651 − 3560.197(1/𝑌) + 0.0617𝑙𝑛𝑌 
(0.236)
*
        (216.761)
*
       (0.023)
* 15102 1174.58 0.146 
Urban 
𝑙𝑛𝑄 = 1.912 − 3812.192(1/𝑌) + 0.0247𝑙𝑛𝑌 
(0.326)
*
      (367.952)
*
         (0.031) 
6098 348.31 0.113 
Rural 
𝑙𝑛𝑄 = −1.058 − 2101.85(1/𝑌) + 0.347𝑙𝑛𝑌 
(0.377)
*
       (298.049)
*
       (0.038)
* 9004 1097.11 0.210 
O
n
i
o
n
 
  Overall 
𝑙𝑛𝑄 = 0.521 − 2589.992(1/𝑌) + 0.1658𝑙𝑛𝑌 
(0.196)
*
        (183.124)
*
         (0.019)
* 15365 1505.54 0.179 
(Continued.....)  
 Urban 
𝑙𝑛𝑄 = 1.471 − 4022.186(1/𝑌) + 0.071𝑙𝑛𝑌 
(0.282)
*
      (323.395)
*
           (0.027)
* 6170 622.10 0.193 
Rural 
𝑙𝑛𝑄 = −1.470 − 1281.116(1/𝑌) + 0.372𝑙𝑛𝑌 
(0.312)
*
       (251.207)
*
      (0.031)
* 9195 1059.01 0.198 
T
o
m
a
to
 Overall 
𝑙𝑛𝑄 = −2.146 − 1034.127(1/𝑌) + 0.3444𝑙𝑛𝑌 
(0.295)
*
        (287.800)
*
      (0.029)
* 13382 723.46 0.100 
Urban 
𝑙𝑛𝑄 = −1.802 − 1485.797(1/𝑌) + 0.3028𝑙𝑛𝑌 
(0.406)
*
        (477.246)
*
       (0.039)
* 5706 312.95 0.100 
Rural 
𝑙𝑛𝑄 = −4.504 + 340.558(1/𝑌) + 0.5913𝑙𝑛𝑌 
(0.504)
*
        (419.711)        (0.050)
* 7622 485.47 0.123 
C
a
b
b
a
g
e 
Overall 
𝑙𝑛𝑄 = 0.049 − 1707.731(1/𝑌) + 0.1249𝑙𝑛𝑌 
(0.314)        (298.026)
*
        (0.031)
* 7402 342.45 0.092 
Urban 
𝑙𝑛𝑄 = 0.7009 − 2491.958(1/𝑌) + 0.054𝑙𝑛𝑌 
(0.452)        (506.942)
*
       (0.432) 
3071 123.14 0.070 
Rural 
𝑙𝑛𝑄 = −2.531 − 140.667(1/𝑌) + 0.393𝑙𝑛𝑌 
(0.429)
*
        (368.273)      (0.042)
* 4331 362.02 0.153 
P
ea
s 
Overall 
𝑙𝑛𝑄 = 0.234 − 1251.894(1/𝑌) + 0.128𝑙𝑛𝑌 
(0.423)        (371.410)
*
       (0.042)
* 5228 141.72 0.049 
Urban 
𝑙𝑛𝑄 = 0.674 − 1559.696(1/𝑌) + 0.071𝑙𝑛𝑌 
(0.584)          (612.812)
*
       (0.056) 
2199 39.81 0.030 
Rural 
𝑙𝑛𝑄 = −3.447 + 801.854(1/𝑌) + 0.5127𝑙𝑛𝑌 
(0.587)
*
       (468.719)         (0.058)
* 3029 199.30 0.124 
S
u
g
a
r 
Overall 
𝑙𝑛𝑄 = 2.821 − 4053.598(1/𝑌) − 0.0243𝑙𝑛𝑌 
(0.2402)
*
       (208.969)
*
       (0.0236) 
15238 1254.33 0.144 
Urban 
𝑙𝑛𝑄 = 3.263 − 4796.36(1/𝑌) − 0.077𝑙𝑛𝑌 
(0.347)
*
         (384.565)
*
     (0.033)
* 6174 349.20 0.120 
Rural 
𝑙𝑛𝑄 = 0.0317 − 2479.183(1/𝑌) + 0.2696𝑙𝑛𝑌 
(0.379)         (287.989)
*
        (0.038)
* 9064 1210.33 0.214 
G
u
r 
Overall 
𝑙𝑛𝑄 = −1.200 − 1019.252(1/𝑌) + 0.2895𝑙𝑛𝑌 
(1.091)        (882.973)             (0.108)
* 1953 78.30 0.077 
Urban 
𝑙𝑛𝑄 = 1.799 − 2533.624(1/𝑌) − 0.0209𝑙𝑛𝑌 
(1.818)       (1629.795)           (0.179) 
393 6.030 0.029 
Rural 
𝑙𝑛𝑄 = −3.550 + 444.590(1/𝑌) + 0.530𝑙𝑛𝑌 
(0.940)
*
         (720.034)         (0.094)
* 1560 98.74 0.108 
H
o
n
ey
 
Overall 
𝑙𝑛𝑄 = 3.241 − 1149.852(1/𝑌) + 0.3399𝑙𝑛𝑌 
(1.740)        (3531.058)           (0.156)
* 235 15.74 0.136 
Urban 
𝑙𝑛𝑄 = 3.328 − 3535.541(1/𝑌) + 0.3423𝑙𝑛𝑌 
(2.147)        (4931.125)          (0.190) 
175 20.07 0.206 
Rural 
𝑙𝑛𝑄 = 6.760 − 2994.044(1/𝑌) − 0.00919𝑙𝑛𝑌 
(4.173)          (7096.945)         (0.381) 
60 0.43 0.020 
(Continued.....)  
G
lu
co
se
 
 
Overall 
𝑙𝑛𝑄 = 6.286 − 3465.151(1/𝑌) + 0.1144𝑙𝑛𝑌 
(0.864)
*
        (1350.148)
*
         (0.080) 
610 41.52 0.138 
Urban 
𝑙𝑛𝑄 = 6.678 − 3147.926(1/𝑌) + 0.076𝑙𝑛𝑌 
(1.162)
*
        (2155.215)         (0.105) 
391 15.16 0.081 
Rural 
𝑙𝑛𝑄 = 3.490 − 912.307(1/𝑌) + 0.3814𝑙𝑛𝑌 
(2.432)          (2412.989)        (0.237) 
291 13.27 0.135 
C
a
rb
o
n
a
te
d
 
B
ev
er
a
g
es
 Overall 
𝑙𝑛𝑄 = −4.972 + 1030.812(1/𝑌) + 0.649𝑙𝑛𝑌 
(0.422)
*
        (537.472)          (0.040)
* 4324 712.50 0.282 
Urban 
𝑙𝑛𝑄 = −5.278 + 1407.033(1/𝑌) + 0.677𝑙𝑛𝑌 
(0.563)
*
          (802.724)        (0.053)
* 2433 449.82 0.306 
Rural 
𝑙𝑛𝑄 = −4.696 + 645.922(1/𝑌) + 0.6254𝑙𝑛𝑌 
(0.757)
*
         (819.307)        (0.073)
* 1891 225.45 0.218 
S
q
u
a
sh
es
&
 
S
y
ru
p
s 
Overall 
𝑙𝑛𝑄 = −1.132 + 416.565(1/𝑌) + 0.1983𝑙𝑛𝑌 
(0.686)        (1005.831)       (0.064)
* 1278 27.28 0.045 
Urban 
𝑙𝑛𝑄 = −1.509 + 474.876(1/𝑌) + 0.234𝑙𝑛𝑌 
(0.891)       (1469.868)       (0.082)
* 763 24.81 0.062 
Rural 
𝑙𝑛𝑄 = 0.5302 − 1434.634(1/𝑌) + 0.044𝑙𝑛𝑌 
(1.132)         (1480.955)      (0.107) 
515 7.27 0.026 
W
h
ea
t 
&
 W
h
ea
t 
F
lo
u
r 
Overall 
𝑙𝑛𝑄 = 6.359 − 5633.189(1/𝑌) − 0.2056𝑙𝑛𝑌 
(0.287)
*
        (255.519)
*
       (0.028)
* 15336 984.58 0.138 
Urban 
𝑙𝑛𝑄 = 7.136 − 6688.736(1/𝑌) − 0.30083𝑙𝑛𝑌 
(0.427)
*
          (478.706)
*
       (0.041)
* 6142 219.43 0.085 
Rural 
𝑙𝑛𝑄 = 1.323 − 2870.77(1/𝑌) + 0.325𝑙𝑛𝑌 
(0.350)
*
         (279.301)
*
      (0.035)
* 9194 1700.22 0.317 
R
ic
e 
&
 R
ic
e 
F
lo
u
r 
Overall 
𝑙𝑛𝑄 = 0.141 − 3761.542(1/𝑌) + 0.176𝑙𝑛𝑌 
(0.332)        (329.531)
*
         (0.032)
* 13938 820.12 0.097 
Urban 
𝑙𝑛𝑄 = 0.5903 − 5099.789(1/𝑌) + 0.127𝑙𝑛𝑌 
(0.429)         (516.619)
*
          (0.127)
* 5782 436.55 0.119 
Rural 
𝑙𝑛𝑄 = −1.760 − 2633.879(1/𝑌) + 0.379𝑙𝑛𝑌 
(0.587)
*
        (486.273)
*
          (0.058)
* 8156 534.38 0.106 
G
ra
m
 W
h
o
le
 
Overall 
𝑙𝑛𝑄 = −0.958 − 1840.516(1/𝑌) + 0.0936𝑙𝑛𝑌 
(0.334)
*
        (365.810)
*
           (0.321)
* 5387 169.82 0.067 
Urban 
𝑙𝑛𝑄 = −0.585 − 2848.619(1/𝑌) + 0.0544𝑙𝑛𝑌 
(0.515)        (678.680)
*
            (0.049) 
2591 92.96 0.073 
Rural 
𝑙𝑛𝑄 = −2.561 − 815.123(1/𝑌) + 0.262𝑙𝑛𝑌 
(0.507)
*
        (477.354)            (0.050)
* 2796 139.42 0.099 
D
a
l 
C
h
a
n
a
 Overall 
𝑙𝑛𝑄 = 0.084 − 3121.887(1/𝑌) − 0.001𝑙𝑛𝑌 
(0.257)          (238.724)
*
          (0.025) 
12745 567.07 0.086 
Urban 
𝑙𝑛𝑄 = 0.086 − 2658.008(1/𝑌) − 0.01577𝑙𝑛𝑌 
(0.365)          (403.038)
*
           (0.035) 
5115 114.49 0.043 
Rural 
𝑙𝑛𝑄 = −2.616 − 1754.068(1/𝑌) + 0.283187𝑙𝑛𝑌 
(0.365)
*
       (300.070)
*
            (0.036)
* 7630 663.33 0.151 
M
a
sh
 
Overall 
𝑙𝑛𝑄 = −0.5602 − 3062.125(1/𝑌) + 0.0375𝑙𝑛𝑌 
(0.338)        (346.941)
*
           (0.033) 
7165 326.56 0.091 
Urban 
𝑙𝑛𝑄 = −0.777 − 2303.881(1/𝑌) + 0.047𝑙𝑛𝑌 
(0.535)        (686.385)
*
           (0.051) 
3236 67.84 0.045 
Rural 
𝑙𝑛𝑄 = −2.754 − 1885.342(1/𝑌) + 0.267𝑙𝑛𝑌 
(0.508)
*
         (450.225)
*
         (0.050)
* 3929 342.60 0.154 
M
o
o
n
g
 
Overall 
𝑙𝑛𝑄 = 0.3942 − 3043.96(1/𝑌) − 0.054𝑙𝑛𝑌 
(0.291)         (266.323) 
*
        (0.291) 
9989 323.61 0.061 
Urban 
𝑙𝑛𝑄 = 0.2103 − 2655.288(1/𝑌) − 0.04799𝑙𝑛𝑌 
(0.419)       (477.937)
*
             (0.040) 
4118 63.46 0.032 
Rural 
𝑙𝑛𝑄 = −1.902 − 1893.001(1/𝑌) + 0.189𝑙𝑛𝑌 
(0.453)
*
         (359.319)
*
       (0.045) 
5871 366.37 0.113 
M
a
so
o
r 
Overall 
𝑙𝑛𝑄 = 0.503 − 3279.46(1/𝑌) − 0.077𝑙𝑛𝑌 
(0.301)        (287.292)
*
        (0.029)
* 7922 270.18 0.064 
Urban 
𝑙𝑛𝑄 = 0.377 − 3123.538(1/𝑌) − 0.07105𝑙𝑛𝑌 
(0.432)        (500.264)
*
         (0.041) 
3411 68.71 0.037 
Rural 
𝑙𝑛𝑄 = −1.144 − 2427.349(1/𝑌) + 0.098𝑙𝑛𝑌 
(0.491)
*
        (404.953)
*
          (0.048)
* 4511 250.93 0.102 
D
es
i 
G
h
ee
 Overall 
𝑙𝑛𝑄 = −0.7687 + 183.253(1/𝑌) + 0.106𝑙𝑛𝑌 
(0.877)        (933.855)            (0.084) 
1155 3.93 0.007 
Urban 
𝑙𝑛𝑄 = −2.9403 + 5135.769(1/𝑌) + 0.285𝑙𝑛𝑌 
(1.857)        (2511.917)
*
         (0.173) 
264 2.28 0.017 
Rural 
𝑙𝑛𝑄 = −1.736 + 386.387(1/𝑌) + 0.209𝑙𝑛𝑌 
(1.010)        (1091.257)       (0.106) 
891 9.68 0.021 
V
eg
et
a
b
le
 
G
h
ee
 
Overall 
𝑙𝑛𝑄 = 2.675 − 4295.946(1/𝑌) − 0.071𝑙𝑛𝑌 
(0.294)
*
          (233.645)
*
      (0.029)
* 13638 1248.75 0.155 
Urban 
𝑙𝑛𝑄 = 4.053 − 5175.209(1/𝑌) − 0.2227𝑙𝑛𝑌 
(0.437)
*
          (402.519)
*
      (0.043)
* 5018 246.50 0.069 
Rural 
𝑙𝑛𝑄 = −1.331 − 2028.976(1/𝑌) + 0.346𝑙𝑛𝑌 
(0.353)
*
       (259.682)
*
         (0.035)
* 8620 1655.55 0.307 
C
o
o
k
in
g
 O
il
 Overall 
𝑙𝑛𝑄 = 0.266 − 3176.223(1/𝑌) + 0.145𝑙𝑛𝑌 
(0.405)        (498.904)
*
           (0.038)
* 3558 352.77 0.172 
Urban 
𝑙𝑛𝑄 = 1.220 − 4518.682(1/𝑌) + 0.0549𝑙𝑛𝑌 
(0.537)
*
        (794.257)
*
          (0.049) 
2458 183.51 0.140 
Rural 
𝑙𝑛𝑄 = −2.815 − 618.950(1/𝑌) + 0.451𝑙𝑛𝑌 
(0.916)
*
         (874.597)        (0.089)
* 1106 147.80 0.230 
T
ea
 
Overall 
𝑙𝑛𝑄 = 5.545 − 4209.934(1/𝑌) + 0.1028𝑙𝑛𝑌 
(0.263)
*
         (241.919)
*
       (0.026)
* 1508 1504.92 0.173 
Urban 
𝑙𝑛𝑄 = 5.8236 − 4511.828(1/𝑌) + 0.0637𝑙𝑛𝑌 
(0.368)
*
         (416.826)
*
         (0.035)
 6080 475.06 0.143 
Rural 
𝑙𝑛𝑄 = 2.649 − 2625.844(1/𝑌) + 0.4075𝑙𝑛𝑌 
(0.417)
*
         (331.156)
*
       (0.041)
* 9002 1290.98 0.230 
C
o
ff
ee
 
Overall 
𝑙𝑛𝑄 = −2.511 + 5465.602(1/𝑌) + 0.8039𝑙𝑛𝑌 
(1.649)        (2888.16)           (0.150)
* 269 45.50 0.321 
Urban 
𝑙𝑛𝑄 = −1.1986 + 1980.792(1/𝑌) + 0.6916𝑙𝑛𝑌 
(2.163)        (4081.85)           (0.194)
* 195 39.56 0.295 
Rural 
𝑙𝑛𝑄 = −2.2606 + 6905.677(1/𝑌) + 0.7641𝑙𝑛𝑌 
(3.078)        (5341.567)          (0.280)
* 75 11.66 0.166 
(Figures in parenthesis are standard errors) 
(* indicates significant at five percent significance level) 
  
Table 4.6 Province-wise Empirical Results of Quantity Equation, 2007-08 
Food Items Empirical Results/Estimated Model 
No. of 
Observation
s 
F-Ratio R
2
 
M
il
k
 F
re
sh
 
Punjab 
 
𝑙𝑛𝑄 = −0.507 − 2180.027(1/𝑌) + 0.487𝑙𝑛𝑌 
 (0.333)        (290.556)
*
              (0.033)
* 
6380 1623.18 0.360 
Sindh 
𝑙𝑛𝑄 = 3.133 − 4568.06(1/𝑌) + 0.0976𝑙𝑛𝑌 
 (0.420)
*
       (397.683)
*
             (0.041)
* 
3681 667.06 0.280 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −0.076 − 2315.093(1/𝑌) + 0.402𝑙𝑛𝑌 
 (0.518)        (494.248)
*
             (0.051)
* 
2762 523.99 0.331 
Balochistan 
𝑙𝑛𝑄 = −2.933 + 2007.878(1/𝑌) + 0.6314𝑙𝑛𝑌 
 (1.302)
*
       (1372.402)             (0.125)
* 
1462 83.47 0.089 
M
il
k
 P
a
ck
ed
 
Punjab 
𝑙𝑛𝑄 = −3.273 + 1975.56(1/𝑌) + 0.498𝑙𝑛𝑌 
 (1.578)
*
       (2327.408)            (0.146)
* 
557 20.11 0.056 
Sindh 
𝑙𝑛𝑄 = −10.334 + 11938.01(1/𝑌) + 1.168𝑙𝑛𝑌 
 (3.152)
*
        (6376.256)           (0.281)
* 
157 26.49 0.249 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −6.960 + 6640.735(1/𝑌) + 0.839𝑙𝑛𝑌 
 (2.259)
*
         (2465.631)
*
         (0.217)
* 
410 8.95 0.048 
Balochistan 
𝑙𝑛𝑄 = 0.557 − 5636.133(1/𝑌) + 0.156𝑙𝑛𝑌 
 (3.863)           (3524.25)             (0.378) 
118 14.72 0.204 
M
il
k
 p
o
w
d
er
ed
 
Punjab 
𝑙𝑛𝑄 = −3.181 + 1865.589(1/𝑌) + 0.369𝑙𝑛𝑌 
 (2.356)          (3399.336)             (0.219) 
200 4.19 0.059 
Sindh 
𝑙𝑛𝑄 = −2.409 + 899.697(1/𝑌) + 0.2989𝑙𝑛𝑌 
 (3.926)           (6747.08)             (0.357) 
142 3.11 0.070 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −4.624 + 66.997(1/𝑌) + 0.564𝑙𝑛𝑌 
 (3.098)            (2488.6)             (0.307) 
114 11.80 0.211 
Balochistan 
𝑙𝑛𝑄 = −6.305 + 1809.607(1/𝑌) + 0.683𝑙𝑛𝑌 
 (3.578)           (3258.472)         (0.351) 
84 8.01 0.128 
B
ee
f 
Punjab 
𝑙𝑛𝑄 = −3.060 − 852.2504(1/𝑌) + 0.416𝑙𝑛𝑌 
 (0.515)
*
          (540.558)           (0.050)
* 
2844 355.55 0.220 
Sindh 
𝑙𝑛𝑄 = −2.1000 − 1510.685(1/𝑌) + 0.318𝑙𝑛𝑌 
 (0.502)
*
          (530.762)
*
          (0.049)
*
 
2200 312.56 0.241 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −3.975 − 1176.098(1/𝑌) + 0.563𝑙𝑛𝑌 
 (0.635)
*
          (593.464)           (0.062)
* 
2364 458.24 0.305 
Balochistan 
𝑙𝑛𝑄 = −3.508 − 28.610(1/𝑌) + 0.487𝑙𝑛𝑌 
 (0.837)
*
           (737.327)         (0.082)
* 
1518 209.46 0.226 
M
u
tt
o
n
 
Punjab 
𝑙𝑛𝑄 = −6.043 + 1052.684(1/𝑌) + 0.701𝑙𝑛𝑌 
 (0.600)
*
            (780.064)        (0.056)
* 
1135 289.19 0.346 
Sindh 
𝑙𝑛𝑄 = −4.691 + 215.363(1/𝑌) + 0.557𝑙𝑛𝑌 
 (0.925)
*
           (1595.612)         (0.084)
* 
472 151.05 0.425 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −3.212 − 192.634(1/𝑌) + 0.425𝑙𝑛𝑌 
 (1.618)            (2018.493)         (0.152)
* 
170 30.76 0.219 
Balochistan 
𝑙𝑛𝑄 = −5.583 + 2539.815(1/𝑌) + 0.666𝑙𝑛𝑌 
 (1.159)
*
           (1318.118)         (0.111)
* 
870 105.35 0.256 
C
h
ic
k
en
 
Punjab 
𝑙𝑛𝑄 = −3.887 − 1204.543(1/𝑌) + 0.524𝑙𝑛𝑌 
 (0.364)
*
           (353.701)
*
           (0.035)
* 
3921 1115.07 0.365 
Sindh 
𝑙𝑛𝑄 = −2.833 − 1414.379(1/𝑌) + 0.401𝑙𝑛𝑌 
 (0.471)
*
           (492.575)
*
           (0.046)
* 
2654 484.50 0.303 
(Continued…..)  
 Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −4.051 + 163.53(1/𝑌) + 0.549𝑙𝑛𝑌 
                 (0.876)
*
           (1152.347)      (0.083)
* 
1385 215.48 0.293 
Balochistan 𝑙𝑛𝑄 = −4.601 + 1890.143(1/𝑌) + 0.580𝑙𝑛𝑌 
                 (0.649)
*
            (600.290)
*
       (0.064)
* 
1624 197.03 0.227 
F
is
h
 
Punjab 𝑙𝑛𝑄 = 0.547 − 3286.548(1/𝑌) + 0.066𝑙𝑛𝑌 
                 (1.166      (1585.067)
*
        (0.108) 
301 14.13 0.086 
Sindh 𝑙𝑛𝑄 = −3.363 + 2549.834(1/𝑌) + 0.415𝑙𝑛𝑌 
                (0.704)
*
       (868.095)
*
         (0.067)
* 
1376 42.21 0.046 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = 0.937 − 3972.003(1/𝑌) + 0.038𝑙𝑛𝑌 
                (1.692)      (1980.463)
*
        (0.161) 
96 8.15 0.120 
Balochistan 𝑙𝑛𝑄 = −5.241 + 5077.691(1/𝑌) + 0.614𝑙𝑛𝑌 
                 (1.563)
*
       (1544.511)
*
          (0.152)
* 
379 10.07 0.040 
B
a
n
a
n
a
 
Punjab 𝑙𝑛𝑄 = −0.092 − 1163.64(1/𝑌) + 0.400𝑙𝑛𝑌 
                 (0.489)        (512.658)
*
        (0.047)
* 
2850 420.13 0.266 
Sindh 𝑙𝑛𝑄 = 0.430 − 93.687(1/𝑌) + 0.331𝑙𝑛𝑌 
                 (0.429)        (422.80)            (0.042)
* 
2398 243.12 0.179 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = 0.534 − 666.324(1/𝑌) + 0.347𝑙𝑛𝑌 
                 (0.871)        (936.153)           (0.084)
* 
1337 103.11 0.171 
Balochistan 𝑙𝑛𝑄 = 1.803 + 286.200(1/𝑌) + 0.166𝑙𝑛𝑌 
                 (1.288)        (1106.433)          (0.127) 
770 13.80 0.038 
C
it
ru
s 
Punjab 𝑙𝑛𝑄 = −0.830 − 1509.088(1/𝑌) + 0.299𝑙𝑛𝑌 
                 (0.686)        (677.538)
*
          (0.067)
* 
1653 126.64 0.140 
Sindh 𝑙𝑛𝑄 = −1989 − 1149.165(1/𝑌) + 0.331𝑙𝑛𝑌 
                 (1.003)        (1135.158)         (0.096)
* 
778 71.54 0.172 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −2.475 − 714.957(1/𝑌) + 0.452𝑙𝑛𝑌 
                 (0.829)
*
        (742.904)         (0.081)
* 
790 116.07 0.229 
Balochistan 𝑙𝑛𝑄 = −3.988 + 371.516(1/𝑌) + 0.567𝑙𝑛𝑌 
                (2.846)        (2773.94)           (0.277)
* 
308 33.19 0.152 
A
p
p
le
 
Punjab 𝑙𝑛𝑄 = −4.194 + 419.854(1/𝑌) + 0.542𝑙𝑛𝑌 
                (0.526)
*
        (618.927)         (0.050)
* 
2064 358.50 0.294 
Sindh 𝑙𝑛𝑄 = −4.834 + 1514.689(1/𝑌) + 0.579𝑙𝑛𝑌 
                 (0.601)
*
       (704.383)
*
        (0.057)
* 
1515 218.69 0.258 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −2.975 + 159.651(1/𝑌) + 0.440𝑙𝑛𝑌 
                 (0.673)
*
        (733.467)          (0.065)
* 
1097 124.72 0.202 
Balochistan 𝑙𝑛𝑄 = −6.401 + 3680.106(1/𝑌) + 0.759𝑙𝑛𝑌 
               (2.142)
*
        (1967.09)          (0.210)
* 
683 37.93 0.150 
D
a
te
s 
Punjab 𝑙𝑛𝑄 = −2.650 − 368.622(1/𝑌) + 0.314𝑙𝑛𝑌 
                (0.866)
*
        (906.399)           (0.083)
* 
642 39.82 0.106 
Sindh 𝑙𝑛𝑄 = −5.754 + 2801.837(1/𝑌) + 0.640𝑙𝑛𝑌 
               (2.075)
*
        (2405.597)         (0.198)
* 
314 22.50 0.184 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = 1.295 − 3571.255(1/𝑌) − 0.026𝑙𝑛𝑌 
               (1.714)        (2117.369)          (0.162) 
392 11.68 0.085 
Balochistan 𝑙𝑛𝑄 = −10.997 + 6669.943(1/𝑌) + 1.193𝑙𝑛𝑌 
              (3.433)
*
        (3372.719)         (0.334)
* 
152 16.68 0.184 
G
ra
p
es
 Punjab 𝑙𝑛𝑄 = −5.343 + 678.731(1/𝑌) + 0.605𝑙𝑛𝑌 
               (0.865)
*
        (1090.838)          (0.081)
* 
557 128.78 0.340 
(Contiued…..)  
 Sindh 𝑙𝑛𝑄 = −4.684 + 4125.11(1/𝑌) + 0.502𝑙𝑛𝑌 
                  (1.363)
*
        (1720.841)
*
        (0.129)
* 
282 12.26 0.093 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −3.075 + 261.201(1/𝑌) + 0.432𝑙𝑛𝑌 
                 (1.605)        (1887.948)         (0.153)
* 
426 25.01 0.156 
Balochistan 𝑙𝑛𝑄 = −4.258 + 395.80(1/𝑌) + 0.564𝑙𝑛𝑌 
                    (2.819)    (3424.923)         (0.268)
* 
157 16.38 0.145 
M
a
n
g
o
 
Punjab 𝑙𝑛𝑄 = −2.997 + 651.706(1/𝑌) + 0.478𝑙𝑛𝑌 
                  (0.878)
*
    (1017.442)        (0.084)
* 
765 63.28 0.152 
Sindh 𝑙𝑛𝑄 = −3.580 − 992.922(1/𝑌) + 0.539𝑙𝑛𝑌 
                 (1.043)
*
      (1403.922)      (0.098)
* 
286 68.29 0.259 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −3.661 + 40.524(1/𝑌) + 0.523𝑙𝑛𝑌 
                    (0.869)
*
   (933.900)       (0.083)
* 
240 67.52 0.335 
Balochistan 𝑙𝑛𝑄 = −6.418 + 1541.898(1/𝑌) + 0.830𝑙𝑛𝑌 
               (2.187)
*
    (2742.519)            (0.207)
* 
275 60.19 0.278 
P
o
ta
to
 
Punjab 𝑙𝑛𝑄 = 1.248 − 3039.588(1/𝑌) + 0.086𝑙𝑛𝑌 
                (0.314)
*
   (283.466)
*
          (0.031)
* 
6502 561.13 0.159 
Sindh 𝑙𝑛𝑄 = 2.733 − 3206.431(1/𝑌) − 0.059𝑙𝑛𝑌 
                 (0.454)
*
    (470.800)
*
          (0.044) 
3701 87.23 0.046 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −0.372 − 2233.604(1/𝑌) + 0.273𝑙𝑛𝑌 
               (0.495)      (437.574)
*
             (0.049)
* 
2907 352.45 0.221 
Balochistan 𝑙𝑛𝑄 = −2.470 − 2646.441(1/𝑌) + 0.529𝑙𝑛𝑌 
                 (0.932)
*
  (806.816)
*
             (0.529)
* 
1992 510.30 0.336 
O
n
io
n
 
Punjab 𝑙𝑛𝑄 = 0.319 − 2398.804(1/𝑌) + 0.182𝑙𝑛𝑌 
              (0.261)      (242.615)
*
          (0.026)
* 
6570 796.87 0.222 
Sindh 𝑙𝑛𝑄 = 1.529 − 3174.69(1/𝑌) + 0.057𝑙𝑛𝑌 
                 (0.427)
*
   (454.648)
*
         (0.041) 
3718 221.72 0.116 
Khyber 𝑙𝑛𝑄 = −1.654 − 1920.786(1/𝑌) + 0.374𝑙𝑛𝑌 2915 529.12 0.278 
Pakhtunkhwa                  (0.440)
*
     (388.387)
*
         (0.043)
* 
Balochistan 𝑙𝑛𝑄 = −2.626 − 316.628(1/𝑌) + 0.527𝑙𝑛𝑌 
                  (0.507)
*
  (429.619)           (0.0501)
* 
2162 550.63 0.357 
T
o
m
a
to
 
Punjab 𝑙𝑛𝑄 = −3.756 − 632.860(1/𝑌) + 0.461𝑙𝑛𝑌 
                  (0.371)
*
      (368.658)         (0.036)
* 
4981 683.39 0.211 
Sindh 𝑙𝑛𝑄 = −2.222 − 801.021(1/𝑌) + 0.327𝑙𝑛𝑌 
                  (0.408)
*
      (406.198)         (0.040)
* 
3388 308.66 0.166 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −1.907 − 1599.135(1/𝑌) + 0.392𝑙𝑛𝑌 
                  (0.479)
*
     (407.158)
*
       (0.047)
* 
2904 451.34 0.250 
Balochistan 𝑙𝑛𝑄 = −8.522 + 3881.324(1/𝑌) + 1.044𝑙𝑛𝑌 
                 (0.734)
*
       (634.961)
*
        (0.072)
* 
2085 334.15 0.246 
C
a
b
b
a
g
e 
Punjab 𝑙𝑛𝑄 = 0.344 − 2111.295(1/𝑌) + 0.105𝑙𝑛𝑌 
                  (0.388)      (374.446)
*
         (0.038)
* 
3780 230.10 0.114 
Sindh 𝑙𝑛𝑄 = 1.342 − 2819.993(1/𝑌) − 0.037𝑙𝑛𝑌 
                  (0.638)
*
    (659.865)
*
         (0.062) 
1349 51.94 0.070 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −0.769 − 862.579(1/𝑌) + 0.224𝑙𝑛𝑌 
                 (0.799)      (744.342)        (0.078)
* 
1090 55.11 0.107 
Balochistan 𝑙𝑛𝑄 = −4.378 + 2567.219(1/𝑌) + 0.554𝑙𝑛𝑌 
                (0.899)
*
      (872.278)
*
        (0.088)
* 
1183 77.25 0.127 
(Continued…..)  
P
ea
s 
 
Punjab 𝑙𝑛𝑄 = 1.014 − 2126.658(1/𝑌)
+ 0.070𝑙𝑛𝑌 
               (0.521)      (475.926)
*
          (0.051) 
2917 107.73 0.068 
Sindh 𝑙𝑛𝑄 = 0.517 − 612.347(1/𝑌) + 0.041𝑙𝑛𝑌 
                (1.104)      (1057.559)         (0.098) 
777 3.85 0.009 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −1.896 − 505.551(1/𝑌)
+ 0.355𝑙𝑛𝑌 
                 (0.910)
*   
(719.450)        (0.090)
* 
972 77.88 0.136 
Balochistan 𝑙𝑛𝑄 = −1.956 + 2210.73(1/𝑌)
+ 0.296𝑙𝑛𝑌 
                (1.818)    (1438.017)       (0.181) 
562 1.35 0.261 
S
u
g
a
r 
Punjab 𝑙𝑛𝑄 = 1.91 − 3063.998(1/𝑌) + 0.044𝑙𝑛𝑌 
               (0.298)
*
     (253.836)
*
          (0.029) 
6570 655.54 0.180 
Sindh 𝑙𝑛𝑄 = 6.316 − 6911.881(1/𝑌)
− 0.364𝑙𝑛𝑌 
                (0.524)
*
   (497.740)
*
        (0.051)
* 
3714 212.86 0.090 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = 0.391 − 3048.744(1/𝑌)
+ 0.239𝑙𝑛𝑌 
               (0.606)       (537.218)
*
       (0.060)
* 
2792 312.93 0.212 
Balochistan 𝑙𝑛𝑄 = −2.860 + 535.645(1/𝑌)
+ 0.566𝑙𝑛𝑌 
                (0.677)
*
        (537.142)         
(0.067)
* 
2162 301.42 0.240 
G
u
r 
Punjab 𝑙𝑛𝑄 = 1.124 − 2036.2(1/𝑌) + 0.023𝑙𝑛𝑌 
                 (1.771)    (1816.902)         (0.171) 
504 6.70 0.039 
Sindh 𝑙𝑛𝑄 = −9.843 + 7678.159(1/𝑌)
+ 1.089𝑙𝑛𝑌 
                 (6.720)     (6385.651)        (0.654) 
91 3.81 0.225 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = 0.634 − 2238.648(1/𝑌)
+ 0.172𝑙𝑛𝑌 
              (1.594)      (1135.502)         (0.160) 
537 34.04 0.094 
Balochistan 𝑙𝑛𝑄 = −10.340 + 5336.124(1/𝑌)
+ 1.182𝑙𝑛𝑌 
               (1.077)
*
  (902.088)
*
              
(0.106)
* 
821 225.85 0.335 
C
a
rb
o
n
a
te
d
 B
ev
er
a
g
es
 
Punjab 𝑙𝑛𝑄 = −5.793 + 886.796(1/𝑌)
+ 0.733𝑙𝑛𝑌 
                (0.517)
*
 (630.878)              
(0.049)
* 
2559 538.20 0.307 
Sindh 𝑙𝑛𝑄 = −6.236 + 5834.937(1/𝑌)
+ 0748𝑙𝑛𝑌 
                (1.074)
*
 (1463.794)
*
            
(0.101)
* 
1103 80.51 0.254 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −4.684 + 1272.66(1/𝑌)
+ 0.618𝑙𝑛𝑌 
                (1.045)
*
    (1417.301)     (0.098)
* 
553 124.50 0.299 
Balochistan 𝑙𝑛𝑄 = −1.864 − 2274.436(1/𝑌)
+ 0.351𝑙𝑛𝑌 
                (2.758)    (3623.3)                
(0.259) 
109 23.47 0.324 
S
q
u
a
sh
es
 &
 S
y
ru
p
s 
Punjab 𝑙𝑛𝑄 = −2.147 + 1103.814(1/𝑌)
+ 0.284𝑙𝑛𝑌 
               (1.207)      (1937.098)           
(0.111)
* 
448 15.55 0.067 
Sindh 𝑙𝑛𝑄 = −2.585 + 2046.822(1/𝑌)
+ 0.336𝑙𝑛𝑌 
               (0.947)
*
        (1543.988)       
(0.087)
* 
331 26.12 0.214 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = 2.781 − 5794.706(1/𝑌)
− 0.153𝑙𝑛𝑌 
               (2.352)       (2992.971)       (0.222) 
404 10.90 0.069 
Balochistan 𝑙𝑛𝑄 = 3.000 − 1578.859(1/𝑌)
− 0.1871𝑙𝑛𝑌 
               (2.047)     (2364.245)          (0.197) 
95 0.55 0.016 
W
h
ea
t 
&
 W
h
ea
t 
F
lo
u
r 
Punjab 𝑙𝑛𝑄 = 6.887 − 5185.615(1/𝑌)
− 0.272𝑙𝑛𝑌 
                (0.354)
*
      (312.522)
*
       (0.035)
* 
6582 376.89 0.124 
Sindh 𝑙𝑛𝑄 = 9.681 − 9299.04(1/𝑌) − 0.551𝑙𝑛𝑌 
                 (0.603)
*
     (600.401)
*
       (0.059)
 
3697 224.92 0.129 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = 3.625 − 4554.675(1/𝑌)
+ 0.096𝑙𝑛𝑌 
                (0.579)
*
      (515.469)
*
        
(0.057)
* 
2898 388.14 0.285 
(Continued…..)  
 Balochistan 𝑙𝑛𝑄 = 0.097 − 1860.76(1/𝑌) + 0.464𝑙𝑛𝑌 
                (0.775)        (669.033)
*
         (0.077)
* 
2159 359.00 0.281 
R
ic
e 
&
 R
ic
e 
F
lo
u
r 
Punjab 𝑙𝑛𝑄 = −2.651 − 2098.135(1/𝑌) + 0.433𝑙𝑛𝑌 
                 (0.418)
*
         (399.624)
*
       (0.041)
* 
5862 756.68 0.202 
Sindh 𝑙𝑛𝑄 = 5.731 − 7052.485(1/𝑌) − 0.310𝑙𝑛𝑌 
                (0.729)
*
   (762.325)
*
            (0.070)
* 
3627 104.80 0.057 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −1.967 − 3440.308(1/𝑌) + 0.378𝑙𝑛𝑌 
                 (0.787)
*
      (772.360)
*
      (0.077)
* 
2628 294.22 0.194 
Balochistan 𝑙𝑛𝑄 = −2.596 − 454.112(1/𝑌) + 0.380𝑙𝑛𝑌 
                 (1.197)
*
      (1176.253)         (0.116)
* 
1821 67.50 0.050 
G
ra
m
 W
h
o
le
 
Punjab 𝑙𝑛𝑄 = −0.921 − 1827.894(1/𝑌) + 0.081𝑙𝑛𝑌 
               (0.407)
*
       (421.930)
*
          (0.039)
* 
3471 102.34 0.058 
Sindh 𝑙𝑛𝑄 = −1.507 − 719.034(1/𝑌) + 0.128𝑙𝑛𝑌 
                (1.207)         (1811.618)         (0.112) 
381 9.01 0.055 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −5.183 + 2381.055(1/𝑌) + 0.514𝑙𝑛𝑌 
                (0.833)
*
        (1126.197)
*
       (0.078)
* 
612 57.06 0.152 
Balochistan 𝑙𝑛𝑄 = −2.117 − 202.523(1/𝑌) + 0.228𝑙𝑛𝑌 
                (0.724)
*
        (785.445)          (0.070)
* 
915 65.08 0.198 
D
a
l 
ch
a
n
a
 
Punjab 𝑙𝑛𝑄 = −0.365 − 2887.701(1/𝑌) + 0.027𝑙𝑛𝑌 
                (0.359)           (322.121)
*
      (0.035) 
5677 305.70 0.093 
Sindh 𝑙𝑛𝑄 = −0.080 − 2196.396(1/𝑌) − 0.008𝑙𝑛𝑌 
                 (0.437)          (438.487)
*
      (0.043) 
3057 85.75 0.056 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −0.876 − 2344.506(1/𝑌) + 0.130𝑙𝑛𝑌 
              (0.527)           (503.910)
*
        (0.051)
*
 
2501 138.18 0.110 
Balochistan 𝑙𝑛𝑄 = −0.328 − 1651.704(1/𝑌) + 0.058𝑙𝑛𝑌 
                (0.596)    (562.654)
*
              (0.058) 
1510 64.42 0.090 
M a
s h
 Punjab 𝑙𝑛𝑄 = −1.225 − 3164.971(1/𝑌) + 0.083𝑙𝑛𝑌 3577 304.85 0.145 
              (0.439)
*
       (443.048)
*
         (0.042) 
Sindh 𝑙𝑛𝑄 = 0.561 − 3782.881(1/𝑌) − 0.088𝑙𝑛𝑌 
                (0.923)          (1024.711)
*
       (0.088) 
651 27.54 0.070 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −3.882 − 232.782(1/𝑌) + 0.380𝑙𝑛𝑌 
                  (0.556)
*
      (565.682)          (0.053)
* 
1576 144.45 0.163 
Balochistan 𝑙𝑛𝑄 = −0.448 − 1466.335(1/𝑌) + 0.064𝑙𝑛𝑌 
              (0.526)          (495.453)
*
          (0.052) 
1361 77.52 0.132 
M
o
o
n
g
 
Punjab 𝑙𝑛𝑄 = −0.591 − 2063.558(1/𝑌) + 0.018𝑙𝑛𝑌 
               (0.4001)        (336.438)
*
           (0.040) 
4668 147.17 0.052 
Sindh 𝑙𝑛𝑄 = 0.697 − 3025.333(1/𝑌) − 0.087𝑙𝑛𝑌 
                (0.553)          (545.535)
*
          (0.054)
 
2816 78.97 0.055 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −0.374 − 3085.537(1/𝑌) + 0.059𝑙𝑛𝑌 
              (0.766)       (774.798)
*
          (0.074) 
1107 63.20 0.121 
Balochistan 𝑙𝑛𝑄 = −0.294 − 1086.864(1/𝑌) + 0.047𝑙𝑛𝑌 
               (0.746)         (745.221)             (0.072) 
1398 28.65 0.046 
M
a
so
o
r 
Punjab 𝑙𝑛𝑄 = −0.723 − 2530.629(1/𝑌) + 0.026𝑙𝑛𝑌 
               (0.392)           (349.425)
*
         (0.038) 
4212 207.52 0.079 
Sindh 𝑙𝑛𝑄 = 0.680 − 2754.228(1/𝑌) − 0.091𝑙𝑛𝑌 
              (0.642)         (682.249)
*
           (0.062) 
2097 32.47 0.035 
(Continued…..)  
 Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −1.201 − 1860.568(1/𝑌) + 0.113𝑙𝑛𝑌 
              (0.800)          (807.926)
*
            (0.077) 
631 40.27 0.106 
Balochistan 𝑙𝑛𝑄 = 0.321 − 2152.418(1/𝑌) − 0.017𝑙𝑛𝑌 
               (0.500)         (471.020)
*
           (0.049) 
983 65.45 0.137 
D
es
i 
G
h
ee
 
Punjab 𝑙𝑛𝑄 = −0.790 − 291.604(1/𝑌) + 0.118𝑙𝑛𝑌 
               (1.206)           (1471.942)          (0.114) 
707 4.95 0.014 
Sindh 𝑙𝑛𝑄 = −3.891 + 3854.961(1/𝑌) + 0.402𝑙𝑛𝑌 
              (4.098)           (4531.536)           (0.391) 
66 0.64 0.036 
Khyber 
Pakhtunkhwa 
   𝑙𝑛𝑄 = 1.770 − 3008.088(1/𝑌) − 0.154𝑙𝑛𝑌 
               (1.770)     (2013.835)          (0.177) 
321 1.97 0.008 
Balochistan 𝑙𝑛𝑄 = 5.912 − 7776.512(1/𝑌) − 0.457𝑙𝑛𝑌 
                (0.994)
*
     (1019.053)
*
         (0.095)
* 
61 30.39 0.352 
V
eg
et
a
b
le
 G
h
ee
 
Punjab 𝑙𝑛𝑄 = 3.186 − 4188.109(1/𝑌) − 0.128𝑙𝑛𝑌 
                 (0.425)
*
        (338.144)
*
         (0.042)
* 
5870 463.83 0.157 
Sindh 𝑙𝑛𝑄 = 5.906 − 5568.581(1/𝑌) − 0.431𝑙𝑛𝑌 
               (0.540)
*
      (489.302)
*
         (0.053)
* 
3150 84.03 0.037 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = 0.506 − 4029.577(1/𝑌) + 0.175𝑙𝑛𝑌 
                (0.522)     (387.577)
*
            (0.052)
* 
2703 810.39 0.381 
Balochistan 𝑙𝑛𝑄 = −5.638 + 686.927(1/𝑌) + 0.788𝑙𝑛𝑌 
                (0.528)
*
        (443.137)           (0.052)
* 
1915 781.66 0.448 
C
o
o
k
in
g
 O
il
 
Punjab 𝑙𝑛𝑄 = −0.192 − 1721.957(1/𝑌) + 0.183𝑙𝑛𝑌 
                (0.580)      (784.957)
*
            (0.054)
* 
1319 85.44 0.129 
Sindh 𝑙𝑛𝑄 = 2.092 − 6238.36(1/𝑌) − 0.026𝑙𝑛𝑌 
                (0.680)
*
     (825.159)
*
          (0.065) 
1638 191.80 0.183 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = 0.279 − 3969.239(1/𝑌) + 0.165𝑙𝑛𝑌 
               (1.438)        (1969.995)
*
        (0.134) 
294 37.85 0.204 
Balochistan 𝑙𝑛𝑄 = 0.428 − 2070.246(1/𝑌) + 0.127𝑙𝑛𝑌 
               (2.480)         (2041.738)         (0.246) 
307 19.85 0.113 
T
ea
 
Punjab 𝑙𝑛𝑄 = 2.868 − 1990.547(1/𝑌) + 0.318𝑙𝑛𝑌 
               (0.326)
*
      (277.345)
*
            (0.032)
* 
6314 882.98 0.215 
Sindh 𝑙𝑛𝑄 = 8.428 − 6240.589(1/𝑌) − 0.157𝑙𝑛𝑌 
                (0.482)
*
    (477.600)
*
            (0.047)
* 
3704 389.79 0.187 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = 5.141 − 3542.02(1/𝑌) + 0.181𝑙𝑛𝑌 
                (0.478)
*
     (414.02)
*
            (0.047)
* 
2916 484.70 0.282 
Balochistan 𝑙𝑛𝑄 = −1.196 + 345.983(1/𝑌) + 0.814𝑙𝑛𝑌 
                 (0.857)        (788.204)          (0.084)
* 
2148 625.41 0.391 
(Figures in parenthesis are standard errors) 
(* indicates significant at five percent significance level) 
 
  
4.8 OLS Estimates of Expenditure Equation, 2007-08 
Table 4.7 and 4.8 shows the regression results for expenditure Engel equation (3.8) of 
overall, urban/rural and provinces during 2007-08 respectively.  Through these results it was 
revealed that the estimate of 𝛽𝐸 in Pakistan (overall) turned out to be significant in case of milk 
fresh, milk powder, beef, chicken, fish, citrus,  apple, potato, onion, tomato, cabbage & 
cauliflower, peas & moongra, sugar, wheat & wheat flour, rice & rice flour, gram whole, dal 
chana, mash, moong, masoor, vegetable ghee, cooking oil, tea and coffee while insignificant in 
case of milk packed, mutton, banana, dates, grapes, mango, gur, honey, glucose, carbonated 
beverages, squashes & syrups and desi ghee. The 𝛾𝐸  parameter was significant in all equations 
except milk powder, sugar, dal chana and masoor. The significant 𝛽𝐸  indicated that expenditure 
elasticity depends on household income while insignificant 𝛽𝐸 showed constant expenditure 
elasticity. It is to be noted that the significant estimate of 𝛽𝐸 was negative in most cases except 
fish, apple, carbonated beverages and coffee, suggesting that households expend more as 
household income increases. 
Table 4.7 presents the estimate of expenditure elasticity across urban and rural 
households during 2007-08. The significant 𝛽𝐸 was obtained for urban households in case of 
milk fresh, milk packed, beef, apple, dates, potato, onion, tomato, cabbage & cauliflower, peas & 
moongra, sugar, gur, honey, carbonated beverages, wheat & wheat flour, rice & rice flour, gram 
whole, dal chana, mash, moong, masoor, vegetable ghee, cooking oil and tea while insignificant 
for mutton, chicken, fish, banana, citrus, grapes, glucose, squashes & syrups, desi ghee and 
coffee. The negative sign on 𝛽𝐸 was found in most significant cases with the exceptions of milk 
packed, apple and carbonated beverages. 
For rural households, the estimate of 𝛽𝐸 was significant for milk fresh, fish, apple, potato, 
onion, cabbage & cauliflower, sugar, wheat & wheat flour, rice & rice flour, gram whole, dal 
chana, mash, moong, masoor, vegetable ghee, tea and coffee while insignificant for milk packed, 
beef, mutton, chicken, banana, citrus, dates, grapes, tomato, peas & moongra, gur, honey, 
glucose, carbonated beverages, squashes & syrups, cooking oil and desi ghee. The sign on 
𝛽𝐸 was positive for fish, apple and coffee out of all significant estimates of 𝛽𝐸 meaning that 
expenditure on these products decrease with increase in the income of household. 
Province-wise estimates of expenditure elasticity model during 2007-08 are illustrated in 
table 4.8. The estimate of 𝛽𝐸  in Punjab was significantly different from zero for milk fresh, 
chicken, fish, banana, citrus, apple, potato, onion, cabbage & cauliflower, peas & moongra, 
sugar, wheat & wheat flour, rice & rice flour, gram whole, dal chana, mash, moong, masoor, 
vegetable ghee, cooking oil and tea while insignificant for milk packed, milk powder, beef, 
mutton, dates, grapes, mango, tomato, gur, carbonated beverages, squashes & syrups and desi 
ghee. 
Similarly, the significant coefficient of 𝛽𝐸  in Sindh province for milk fresh, chicken, fish, 
apple, dates, grapes, potato, onion, cabbage & cauliflower, carbonated beverages, sugar, wheat & 
wheat flour, rice & rice flour, dal chana, mash, moong, masoor, vegetable ghee, cooking oil and 
tea while insignificant for milk packed, milk powdered, beef, mutton, banana, citrus, mango, 
tomato, peas & moongra, gur, squashes & syrups, gram whole and desi ghee suggested constant 
expenditure elasticity. 
The 𝛽𝐸 parameter was turned out to be significant in Khyber Pakhtunkhwa for milk fresh, 
milk packed, dates, potato, onion, tomato, sugar, gur, squashes, wheat & wheat flour, rice & rice 
flour, dal chana, moong, masoor, vegetable ghee, cooking oil and tea. The insignificant estimate 
of 𝛽𝐸  was also in the province for milk powder, beef, mutton, chicken, fish, banana, citrus, 
apple, grapes, mango, cabbage & cauliflower, peas, gram whole, mash and desi ghee. 
Likewise, the significant estimate of 𝛽𝐸 parameter in Balochistan was observed for milk 
fresh, chicken, fish, dates, potato, tomato, cabbage & cauliflower, gur, wheat & wheat flour, dal 
chana, mash, masoor, desi ghee and tea while insignificant for milk packed, milk powder, beef, 
mutton, banana, citrus, apple, mango, onion, peas, sugar, carbonated beverages, squashes, rice & 
rice flour, gram whole, moong, vegetable ghee and cooking oil during the aforesaid period. 
  
Table 4.7: OLS Estimates of Expenditure Equation, 2007-08  
Food Items Empirical Results/Estimated Model 
No. of 
Observations 
F-ratio R
2 
M
il
k
 F
re
sh
 Overall 
𝑙𝑛𝐸 = 2.11244 − 2147.628(1/𝑌) + 0.53176𝑙𝑛𝑌 
(9.02)        (-10.11)         (23.15) 
14285 3790.48 0.377 
Urban 
𝑙𝑛𝐸 = 2.446 − 2656.298(1/𝑌) + 0.494𝑙𝑛𝑌 
(0.319)
*
         (333.230)
*
       (0.031)
* 5666 1591.32 0.384 
Rural 
𝑙𝑛𝐸 = 0.561 − 1229.161(1/𝑌) + 0.6943𝑙𝑛𝑌 
(0.385)        (309.388)
*
         (0.038)
* 8619 2206.74 0.378 
M
il
k
 P
a
ck
ed
 
Overall 
lnE = −1.323 + 2440.089(1/Y) + 0.6796lnY 
(-1.28)        (1.79)            (7.01) 
1242 79.68 0.109 
Urban 
𝑙𝑛𝐸 = −2.566 + 4969.934(1/𝑌) + 0.7967𝑙𝑛𝑌 
(1.397)        (2181.138)
*
       (0.128)
* 851 57.84 0.115 
Rural 
𝑙𝑛𝐸 = 4.4814 − 1975.997(1/𝑌) + 0.08799𝑙𝑛𝑌 
(2.798)        (2904.284)          (0.270) 
391 4.17 0.022 
M
il
k
 
P
o
w
d
er
ed
 
Overall 
 
𝑙𝑛𝐸 = 4.391 − 3626.039(1/𝑌) + 0.2009𝑙𝑛𝑌 
(1.104)
*
        (1446.17)
*
          (0.103) 
540 48.17 0.164 
B
ee
f 
Overall 
𝑙𝑛𝐸 = 1.708 − 1191.776(1/𝑌) + 0.4444𝑙𝑛𝑌 
(0.316)
*
        (312.832)
*
           (0.031)
* 8926 1191.36 0.230 
Urban 
𝑙𝑛𝐸 = 2.624 − 2271.534(1/𝑌) + 0.356𝑙𝑛𝑌 
(0.429)
*
        (493.486)
*
           (0.041)
* 3812 517.30 0.226 
Rural 
𝑙𝑛𝐸 = 0.3358 − 14.4852(1/𝑌) + 0.580𝑙𝑛𝑌 
(0.539)         (481.281)            (0.053)
* 5114 616.83 0.223 
M
u
tt
o
n
 
Overall 
𝑙𝑛𝐸 = 0.3041 + 1033.016(1/𝑌) + 0.6517𝑙𝑛𝑌 
(0.458)         (637.893)            (0.043)
* 2594 499.05 0.308 
Urban 
𝑙𝑛𝐸 = 0.0064 + 626.1209(1/𝑌) + 0.6441𝑙𝑛𝑌 
(0.652)       (1096.341)          (0.060)
* 1473 348.62 0.347 
Rural 
𝑙𝑛𝐸 = 1.033 + 263.336(1/𝑌) + 0.5513𝑙𝑛𝑌 
(0.870)         (942.401)          (0.084)
* 1121 135.77 0.236 
C
h
ic
k
en
 Overall 
𝑙𝑛𝐸 = 1.1224 − 606.648(1/𝑌) + 0.49914𝑙𝑛𝑌 
(0.266)
*
          (275.995)
*
       (0.026)
* 9584 1681.28 0.290 
Urban 
𝑙𝑛𝐸 = 1.1077 − 909.981(1/𝑌) + 0.4997𝑙𝑛𝑌 
(0.408)
*
          (510.392)         (0.039)
* 4241 822.62 0.308 
Rural 
𝑙𝑛𝐸 = 0.9382 − 541.731(1/𝑌) + 0.5212𝑙𝑛𝑌 
(0.438)
*
          (390.700)         (0.043)
* 5343 797.11 0.262 
F
is
h
 
Overall 
𝑙𝑛𝐸 = 0.229 + 1628.395(1/𝑌) + 0.5413𝑙𝑛𝑌 
(0.560)           (687.395)
*
        (0.053)
* 2152 227.53 0.186 
Urban 
𝑙𝑛𝐸 = 1.439 − 651.6576(1/𝑌) + 0.4314𝑙𝑛𝑌 
(0.695)
*
        (972.111)           (0.065)
* 1052 169.93 0.246 
Rural 
𝑙𝑛𝐸 = −0.9578 + 2786.523(1/𝑌) + 0.6584𝑙𝑛𝑌 
(1.301)        (1292.031)
*
         (0.126)
* 1100 60.31 0.106 
(Continued…..)  
B
a
n
a
n
a
 Overall 
𝑙𝑛𝐸 = −0.528 − 283.385(1/𝑌) + 0.5135𝑙𝑛𝑌 
(0.313)        (324.452)            (0.030)
* 7355 1227.81 0.297 
Urban 
𝑙𝑛𝐸 = −0.5514 − 72.7889(1/𝑌) + 0.513𝑙𝑛𝑌 
(0.433)        (512.630)             (0.041)
* 3417 524.97 0.274 
Rural 
𝑙𝑛𝐸 = −1.127 + 32.1899(1/𝑌) + 0.5756𝑙𝑛𝑌 
(0.507)
*
      (473.387)         (0.050)
* 3938 635.51 0.293 
C
it
ru
s 
Overall 
𝑙𝑛𝐸 = 0.273 − 1242.531(1/𝑌) + 0.4784𝑙𝑛𝑌 
(0.478)           (471.036)
*
        (0.046)
* 3529 533.94 0.259 
Urban 
𝑙𝑛𝐸 = 0.9625 − 1553.757(1/𝑌) + 0.4064𝑙𝑛𝑌 
(0.765)           (956.366)         (0.072)
* 1468 191.72 0.240 
Rural 
𝑙𝑛𝐸 = −1.665 + 17.6224(1/𝑌) + 0.6750𝑙𝑛𝑌 
(0.748)
*
          (619.74)           (0.074)
* 2061 309.6 0.265 
A
p
p
le
 
Overall 
𝑙𝑛𝐸 = −2.4017 + 1520.203(1/𝑌) + 0.7378𝑙𝑛𝑌 
(0.346)
*
            (377.086)
*
        (0.033)
* 5359 1183.54 0.357 
Urban 
𝑙𝑛𝐸 = −2.691 + 1959.005(1/𝑌) + 0.7631𝑙𝑛𝑌 
(0.446)
*
           (528.245)
*
          (0.042)
* 2641 657.07 0.370 
Rural 
𝑙𝑛𝐸 = −2.432 + 1367.337(1/𝑌) + 0.7440𝑙𝑛𝑌 
(0.591)
*
            (578.656)
*
          (0.058)
*
 
2718 487.59 0.299 
D
a
te
s 
Overall 
𝑙𝑛𝐸 = 0.7372 − 928.140(1/𝑌) + 0.4003𝑙𝑛𝑌 
(0.712)            (747.675)          (0.069)
* 1500 148.03 0.189 
Urban 
𝑙𝑛𝐸 = 0.432 − 1107.182(1/𝑌) + 0.4282𝑙𝑛𝑌 
(0.889)         (1071.467)          (0.085)
* 778 96.84 0.224 
Rural 
𝑙𝑛𝐸 = 0.4106 − 861.260(1/𝑌) + 0.441𝑙𝑛𝑌 
(0.411)          (1420.799)         (0.165)
* 722 52.60 0.155 
G
ra
p
es
 
Overall 
𝑙𝑛𝐸 = −1.258 + 781.5338(1/𝑌) + 0.6112𝑙𝑛𝑌 
(0.636)        (745.269)            (0.061)
* 1422 268.46 0.304 
Urban 
𝑙𝑛𝐸 = −2.058 + 1127.228(1/𝑌) + 0.6865𝑙𝑛𝑌 
(0.781)
*
        (1002.548)         (0.074)
* 823 216.65 0.363 
Rural 
𝑙𝑛𝐸 = 0.692 − 950.3926(1/𝑌) + 0.4270𝑙𝑛𝑌 
(1.259)        (1252.787)           (0.122)
* 599 72.38 0.213 
M
a
n
g
o
 
Overall 
 
𝑙𝑛𝐸 = −1.6077 + 1036.896(1/𝑌) + 0.6877𝑙𝑛𝑌 
(0.542)
*
        (611.414)            (0.052)
* 
1566 306.03 0.288 
P
o
ta
to
 
Overall 
𝑙𝑛𝐸 = 3.454 − 2822.363(1/𝑌) + 0.1446𝑙𝑛𝑌 
(0.243)
*
        (221.064)
*
            (0.024)
* 15102 1120.64 0.137 
Urban 
𝑙𝑛𝐸 = 3.6172 − 3035.011(1/𝑌) + 0.11832𝑙𝑛𝑌 
(0.347)
*
        (390.071)
*
             (0.033)
* 6098 351.56 0.111 
Rural 
𝑙𝑛𝐸 = 1.1132 − 1577.674(1/𝑌) + 0.3920𝑙𝑛𝑌 
(0.391)
*
        (307.920)
*
             (0.039)
* 9004 982.41 0.189 
(Continued…..)  
O
n
io
n
 
 
Overall 
𝑙𝑛𝐸 = 2.637 − 2168.811(1/𝑌) + 0.225𝑙𝑛𝑌 
(0.210)
*
        (190.708)
*
          (0.021)
* 15365 1434.36 0.164 
Urban 
𝑙𝑛𝐸 = 3.371 − 3370.781(1/𝑌) + 0.15080𝑙𝑛𝑌 
(0.311)
*
          (350.735)
*
         (0.030)
* 6170 584.78 0.174 
Rural 
𝑙𝑛𝐸 = 0.9088 − 1057.653(1/𝑌) + 0.4049𝑙𝑛𝑌 
(0.909)
*
         (266.012)
*
          (0.034)
* 9195 980.84 0.179 
T
o
m
a
to
 Overall 
𝑙𝑛𝐸 = 0.817 − 1006.031(1/𝑌) + 0.3736𝑙𝑛𝑌 
(0.288)
*
        (273.236)
*
         (0.028)
* 13382 873.36 0.118 
Urban 
𝑙𝑛𝐸 = 1.4593 − 1894.561(1/𝑌) + 0.3038𝑙𝑛𝑌 
(0.416)
*
        (492.826)
*
           (0.040)
* 5706 372.56 0.122 
Rural 
𝑙𝑛𝐸 = −1.887 + 660.6232(1/𝑌) + 0.6551𝑙𝑛𝑌 
(0.481)
*
        (390.811)             (0.048)
* 7622 613.37 0.145 
C
a
b
b
a
g
e 
Overall 
𝑙𝑛𝐸 = 2.258 − 1946.89(1/𝑌) + 0.1987𝑙𝑛𝑌 
(0.318)
*
        (306.258)
*
            (0.031)
* 7402 552.89 0.143 
Urban 
𝑙𝑛𝐸 = 2.996 − 3116.229(1/𝑌) + 0.1249𝑙𝑛𝑌 
(0.460)
*
        (530.777)
*
           (0.044)
* 3071 230.24 0.135 
Rural 
𝑙𝑛𝐸 = 0.6616 − 887.512(1/𝑌) + 0.3641𝑙𝑛𝑌 
(0.475)        (401.608)
*
            (0.047)
*
 
4331 395.87 0.170 
P
ea
s 
Overall 
𝑙𝑛𝐸 = 1.903 − 1085.321(1/𝑌) + 0.223𝑙𝑛𝑌 
(0.360)
*
        (334.559)
*
         (0.035)
* 5228 256.66 0.092 
Urban 
𝑙𝑛𝐸 = 2.0614 − 1359.665(1/𝑌) + 0.2000𝑙𝑛𝑌 
(0.511)
*
          (590.981)
*
        (0.049)
* 2199 101.43 0.088 
Rural 
𝑙𝑛𝐸 = 0.0399 − 60.401(1/𝑌) + 0.4196𝑙𝑛𝑌 
(0.595)           (481.436)          (0.059)
* 3029 196.71 0.122 
S
u
g
a
r 
Overall 
𝑙𝑛𝐸 = 6.055 − 3921.325(1/𝑌) − 0.117𝑙𝑛𝑌 
(0.241)
*
       (210.813)
*
            (0.024) 
15238 1191.82 0138 
Urban 
𝑙𝑛𝐸 = 6.406 − 4562.834(1/𝑌) − 0.05638𝑙𝑛𝑌 
(0.344)
*
        (381.690)
*
             (0.033) 
6174 344.26 0.117 
Rural 
𝑙𝑛𝐸 = 3.3014 − 2393.445(1/𝑌) + 0.279𝑙𝑛𝑌 
(0.385)
*
         (293.183)
*
           (0.0385)
* 9064 1137.25 0.205 
G
u
r 
Overall 
𝑙𝑛𝐸 = 2.5222 − 1560.739(1/𝑌) + 0.2756𝑙𝑛𝑌 
(1.038)
*
        (851.446)              (0.103)
* 1953 98.97 0.093 
Urban 
𝑙𝑛𝐸 = 5.675 − 3159.881(1/𝑌) − 0.0547𝑙𝑛𝑌 
(1.544)
*
       (1405.34)
*
          (0.152)
 393 9.18 0.040 
Rural 
𝑙𝑛𝐸 = 0.1868 − 95.135(1/𝑌) + 0.5139𝑙𝑛𝑌 
(0.935)      (718.895)         (0.093)
* 1560 119.88 0.124 
H
o
n
ey
 
Overall 
𝑙𝑛𝐸 = 1.702 − 1527.747(1/𝑌) + 0.3598𝑙𝑛𝑌 
(1.639)       (3150.29)          (0.148)
* 235 20.66 0.177 
Urban 
𝑙𝑛𝐸 = 1.957 − 5013.892(1/𝑌) + 0.3477𝑙𝑛𝑌 
(1.351)        (2403.151)
*
       (0.122)
* 175 40.62 0.269 
Rural 
𝑙𝑛𝐸 = 5.565 − 3848.084(1/𝑌) − 0.0124𝑙𝑛𝑌 
(4.547)        (6691.119)        (0.422) 
60 1.02 0.041 
(Continued…..) 
  
G
lu
co
se
 Overall 
𝑙𝑛𝐸 = 1.978 − 1339.278(1/𝑌) + 0.2905𝑙𝑛𝑌 
(0.853)
*
        (1220.456)        (0.079)
* 610 59.22 0.167 
Urban 
𝑙𝑛𝐸 = 0.567 + 2642.297(1/𝑌) + 0.4122𝑙𝑛𝑌 
(1.210)         (2056.615)       (0.111)
* 391 23.02 0.114 
Rural 
𝑙𝑛𝐸 = 0.6364 − 744.545(1/𝑌) + 0.4220𝑙𝑛𝑌 
(2.118)        (2116.672)       (0.206)
* 219 19.30 0.163 
C
a
rb
o
n
a
te
d
 
B
ev
er
a
g
es
 Overall 
𝑙𝑛𝐸 = −1.234 + 994.995(1/𝑌) + 0.6337𝑙𝑛𝑌 
(0.404)
*
        (504.334)         (0.038)
* 4324 730.50 0.289 
Urban 
𝑙𝑛𝐸 = −2.111 + 1922.714(1/𝑌) + 0.7144𝑙𝑛𝑌 
(0.527)
*
          (744.753)
*
       (0.049)
* 2433 512.04 0.335 
Rural 
𝑙𝑛𝐸 = 0.1612 − 501.329(1/𝑌) + 0.5036𝑙𝑛𝑌 
(0.760)          (771.927)         (0.074)
* 1891 221.03 0.212 
S
q
u
a
sh
es
&
 
S
y
ru
p
s 
Overall 
𝑙𝑛𝐸 = 2.552 − 1.586(1/𝑌) + 0.2665𝑙𝑛𝑌 
(0.695)
*
     (969.407)       (0.065)
* 1278 68.77 0.127 
Urban 
𝑙𝑛𝐸 = 2.0597 + 415.3443(1/𝑌) + 0.3119𝑙𝑛𝑌 
(0.879)
*
     (1396.566)        (0.081)
* 763 47.56 0.152 
Rural 
𝑙𝑛𝐸 = 4.4702 − 2195.99(1/𝑌) + 0.0867𝑙𝑛𝑌 
(1.190)
*
       (1480.061)        (0.113) 
515 22.31 0.079 
W
h
ea
t 
&
 W
h
ea
t 
F
lo
u
r 
Overall 
𝑙𝑛𝐸 = 9.293 − 6141.936(1/𝑌) − 0.2107𝑙𝑛𝑌 
(0.290)
*
        (257.881)
*
        (0.029)
* 15336 1219.33 0.161 
Urban 
𝑙𝑛𝐸 = 9.8402 − 6803.384(1/𝑌) − 0.2827𝑙𝑛𝑌 
(0.424)
*
       (474.436)
*
         (0.041)
* 6142 252.45 0.090 
Rural 
𝑙𝑛𝐸 = 4.753 − 3698.123(1/𝑌) + 0.2682𝑙𝑛𝑌 
(0.396)
*
         (306.135)
*
       (0.040)
* 9194 1799.42 0.327 
R
ic
e 
&
 R
ic
e 
F
lo
u
r 
Overall 
𝑙𝑛𝐸 = 1.6565 − 3409.693(1/𝑌) + 0.4096𝑙𝑛𝑌 
(0.327)
*
        (321.888)
*
         (0.032)
* 13938 1697.01 0.192 
Urban 
𝑙𝑛𝐸 = 1.974 − 4401.815(1/𝑌) + 0.3743𝑙𝑛𝑌 
(0.426)
*
        (502.042)
*
         (0.041)
* 5782 877.17 0.225 
Rural 
𝑙𝑛𝐸 = 0.124 − 2514.076(1/𝑌) + 0.573𝑙𝑛𝑌 
(0.585)        (483.688)
*
         (0.058)
* 8156 939.35 0.188 
G
ra
m
 W
h
o
le
 
Overall 
𝑙𝑛𝐸 = 2.931 − 2637.316(1/𝑌) + 0.1137𝑙𝑛𝑌 
(0.367)
*
        (423.029)
*
           (0.035)
* 5387 264.50 0.108 
Urban 
𝑙𝑛𝐸 = 3.324 − 3772.414(1/𝑌) + 0.0734𝑙𝑛𝑌 
(0.539)
*
        (735.969)
*
          (0.051) 
2591 142.05 0.113 
Rural 
𝑙𝑛𝐸 = −1.479 − 1693.992(1/𝑌) + 0.267𝑙𝑛𝑌 
(0.570)
*
        (556.905)
*
          (0.056)
* 2796 193.77 0.139 
D
a
l 
C
h
a
n
a
 Overall 
𝑙𝑛𝐸 = 4.104 − 3448.869(1/𝑌) − 0.0170𝑙𝑛𝑌 
(0.271)
*
          (253.492)
*
        (0.026) 
12745 582.52 0.090 
Urban 
𝑙𝑛𝐸 = 3.890 − 2845.816(1/𝑌) − 0.0111𝑙𝑛𝑌 
(0.384)
*
          (424.951)
*
        (0.037) 
5115 126.29 0.048 
Rural 
𝑙𝑛𝐸 = 1.625 − 2257.143(1/𝑌) + 2459𝑙𝑛𝑌 
(0.394)
*
       (325.951)
*
          (0.039)
* 7630 663.20 0.155 
M a
s h
 
Overall 
𝑙𝑛𝐸 = 3.674 − 3438.042(1/𝑌) + 0.0425𝑙𝑛𝑌 
(0.348)
*
        (356.590)
*
         (0.034)
 7165 396.70 0.109 
(Continued…..)  
 Urban 
𝑙𝑛𝐸 = 3.393 − 2544.155(1/𝑌) + 0.0566𝑙𝑛𝑌 
(0.560)
*
        (723.906)
*
         (0.053) 
3236 80.88 0.054 
Rural 
𝑙𝑛𝐸 = 1.213 − 2131.148(1/𝑌) + 0.2997𝑙𝑛𝑌 
(0.521)
*
       (459.708)
*
          (0.051)
* 3929 424.66 0.184 
M
o
o
n
g
 
Overall 
𝑙𝑛𝐸 = 4.5009 − 3200.384(1/𝑌) − 0.0595𝑙𝑛𝑌 
(0.283)
*
         (255.192)
*
         (0.028)
* 9989 374.64 0.066 
Urban 
𝑙𝑛𝐸 = 4.242 − 2819.382(1/𝑌) − 0.0460𝑙𝑛𝑌 
(0.4007)
*
       (451.401)
*
         (0.038) 
4118 80.71 0.038 
Rural 
𝑙𝑛𝐸 = 2.366 − 2157.918(1/𝑌) + 0.1676𝑙𝑛𝑌 
(0.453)
*
         (351.351)
*
       (0.045)
* 5871 404.62 0.118 
M
a
so
o
r 
Overall 
𝑙𝑛𝐸 = 4.463 − 3316.963(1/𝑌) − 0.0546𝑙𝑛𝑌 
(0.301)
*
        (286.776)
*
         (0.029) 
7922 312.69 0.071 
Urban 
𝑙𝑛𝐸 = 3.984 − 2944.839(1/𝑌) − 0.0143𝑙𝑛𝑌 
(0.433)
*
        (500.688)
*
         (0.041) 
3411 92.40 0.048 
Rural 
𝑙𝑛𝐸 = 3.634 − 3040.296(1/𝑌) + 0.0378𝑙𝑛𝑌 
(0.498)
*
        (409.110)
*
       (0.049) 
4511 268.17 0.103 
D
es
i 
G
h
ee
 Overall 
𝑙𝑛𝐸 = 5.773 − 1648.65(1/𝑌) + 0.0352𝑙𝑛𝑌 
(0.898)
*
        (950.336)         (0.086) 
1155 16.41 0.021 
Urban 
𝑙𝑛𝐸 = 3.222 + 2573.92(1/𝑌) + 0.2506𝑙𝑛𝑌 
(1.705)        (2217.885)        (0.159) 
264 1.60 0.017 
Rural 
𝑙𝑛𝐸 = 4.939 − 1455.955(1/𝑌) + 0.1259𝑙𝑛𝑌 
(1.110)
*
       (1172.468)        (0.116) 
891 22.02 0.040 
V
eg
et
a
b
le
 
G
h
ee
 
Overall 
𝑙𝑛𝐸 = 7.437 − 4539.099(1/𝑌) − 0.0795𝑙𝑛𝑌 
(0.299)
*
        (238.285)
*
      (0.030)
* 13638 1292.27 0.162 
Urban 
𝑙𝑛𝐸 = 8.615 − 5311.375(1/𝑌) − 0.2117𝑙𝑛𝑌 
(0.450)
*
        (412.308)
*
      (0.044)
* 5018 273.20 0.076 
Rural 
𝑙𝑛𝐸 = 3.598 − 2398.233(1/𝑌) + 0.3214𝑙𝑛𝑌 
(0.357)
*
       (264.444)
*
       (0.036)
* 8620 1641.64 0.310 
C
o
o
k
in
g
 O
il
 Overall 
𝑙𝑛𝐸 = 4.989 − 3687.147(1/𝑌) + 0.1451𝑙𝑛𝑌 
(0.429)
*
        (524.026)
*
       (0.041)
* 3558 385.70 0.186 
Urban 
𝑙𝑛𝐸 = 5.602 − 4508.535(1/𝑌) + 0.085𝑙𝑛𝑌 
(0.539)
*
         (780.946)
*
        (0.050) 
2452 199.19 0.147 
Rural 
𝑙𝑛𝐸 = 2.326 − 1715.67(1/𝑌) + 0.414𝑙𝑛𝑌 
(1.002)
*
         (960.245)        (0.098)
* 1106 170.95 0.259 
T
ea
 
Overall 
𝑙𝑛𝐸 = 4.096 − 4436.671(1/𝑌) + 0.1093𝑙𝑛𝑌 
(0.250)
*
         (226.099)
*
      (0.025)
* 15082 1878.79 0.196 
Urban 
𝑙𝑛𝐸 = 4.355 − 4892.951(1/𝑌) + 0.0741𝑙𝑛𝑌 
(0.347)
*
         (384.395)
*
       (0.033)
* 6080 631.19 0.172 
Rural 
𝑙𝑛𝐸 = 1.603 − 3051.795(1/𝑌) + 0.3725𝑙𝑛𝑌 
(0.402)
*
         (314.25)
*
          (0.040)
* 9002 1530.07 0.246 
C
o
ff
ee
 
Overall 
𝑙𝑛𝐸 = −8.363 + 8867.191(1/𝑌) + 1.1944𝑙𝑛𝑌 
(2.067)
*
        (3984.226)
*
      (0.185)
* 269 76.40 0.407 
Urban 
𝑙𝑛𝐸 = −3.256 − 759.358(1/𝑌) + 0.751𝑙𝑛𝑌 
(2.710)        (6105.151)        (0.239)
* 194 44.76 0.371 
Rural 
𝑙𝑛𝐸 = −11.689 + 19046.83(1/𝑌) + 1.429𝑙𝑛𝑌 
(3.529)
*
        (5688.188)
*
      (0.327)
* 75 10.53 0.194 
(Figures in parenthesis are standard errors); (* indicates significant at five percent significance level) 
Table 4.8: Province-wise Empirical Results of Expenditure Equation, 2007-08 
Food Items Empirical Results/Estimated Model 
No. of 
Observation
s 
F-
Ratio 
R
2
 
M
il
k
 F
re
sh
 
Punjab 
𝑙𝑛𝐸 = 1.825 − 2432.255(1/𝑌) + 0.58𝑙𝑛𝑌 
(0.323)
*
     (283.725)
*
          (0.032)
* 
6380 
2404.5
5 
0.464 
Sindh 
𝑙𝑛𝐸 = 4.314 − 4101.22(1/𝑌) + 0.311𝑙𝑛𝑌 
(0.403)
*
      (402.898)
*
          (0.039)
* 
3681 
1235.5
5 
0.447 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = 3.269 − 2882.878(1/𝑌) + 0.407𝑙𝑛𝑌 
(0.578)
*
    (547.270)
*
              (0.056)
* 
2762 553.44 0.361 
Balochistan 
𝑙𝑛𝐸 = −2.268 + 3870.524(1/𝑌) + 0.902𝑙𝑛𝑌 
(1.246)      (1321.392)
*
           (0.120)
* 
1462 145.41 0.145 
M
il
k
 P
a
ck
ed
 
Punjab 
𝑙𝑛𝐸 = 0.560 + 1841.07(1/𝑌) + 0.493𝑙𝑛𝑌 
(1.625)       (2442.114)          (0.150)
* 
557 20.03 0.057 
Sindh 
𝑙𝑛𝐸 = −6.156 − 10700.27(1/𝑌) + 1.131𝑙𝑛𝑌 
(3.136)         (6163.422)          (0.280)
* 
157 25.79 0.251 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = −4.307 + 6848.525(1/𝑌) + 0.949𝑙𝑛𝑌 
(2.108)
*
        (2153.401)
*
         (0.204)
* 
410 13.24 0.073 
Balochistan 
𝑙𝑛𝐸 = 3.777 − 5531.451(1/𝑌) + 0.207𝑙𝑛𝑌 
(4.110)       (3677.74)             (0.403) 
118 14.77 0.188 
M
il
k
 p
o
w
d
er
ed
 
Punjab 
𝑙𝑛𝐸 = 3.901 − 1787.221(1/𝑌) + 0.237𝑙𝑛𝑌 
(1.910)
*
     (2949.056)           (0.176) 
200 8.32 0.090 
Sindh 
𝑙𝑛𝐸 = 6.448 − 6434.704(1/𝑌) + 0.011𝑙𝑛𝑌 
(4.617)      (8544.731)             (0.415) 
142 6.29 0.127 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = 2.150 − 2617.173(1/𝑌) + 0.448𝑙𝑛𝑌 
(3.500)     (3549.589)             (0.339) 
114 14.63 0.314 
Balochistan 
𝑙𝑛𝐸 = −0.305 + 1364.117(1/𝑌) + 0.625𝑙𝑛𝑌 
(4.655)      (4175.811)                (0.458) 
84 4.00 0.071 
B
ee
f 
Punjab 
𝑙𝑛𝐸 = 1.448 − 1005.841(1/𝑌) + 0.447𝑙𝑛𝑌 
(0.504)
*   
(528.955)              (0.049)
* 
2844 451.21 0.267 
Sindh 
𝑙𝑛𝐸 = 1.599 − 765.717(1/𝑌) + 0.438𝑙𝑛𝑌 
(0.541)
*
    (554.297)             (0.053)
* 
2200 323.93 0.244 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = 0.361 − 950.670(1/𝑌) + 0.601𝑙𝑛𝑌 
(0.628)     (579.313)             (0.061)
* 
2364 506.4 0.327 
Balochistan 
𝑙𝑛𝐸 = 1.585 − 247.925(1/𝑌) + 0.487𝑙𝑛𝑌 
(0.806)     (716.071)             (0.079)
* 
1518 236.42 0.247 
M
u
tt
o
n
 
Punjab 
𝑙𝑛𝐸 = −1.080 + 1132.038(1/𝑌) + 0.750𝑙𝑛𝑌 
(0.595)         (789.855)       (0.056)
*
 
1135 348.62 
0.347 
 
Sindh 
𝑙𝑛𝐸 = −0.667 + 1181.992(1/𝑌) + 0.693𝑙𝑛𝑌 
(1.043)          (1865.352)     (0.0948)
*
 
472 187.85 0.471 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = 0.901 − 522.968(1/𝑌) + 0.5511𝑙𝑛𝑌 
(1.772)          (2216.056)      (0.166)
*
 
170 58.25 0.337 
Balochistan 
𝑙𝑛𝐸 = −0.278 + 2326.469(1/𝑌) + 0.689𝑙𝑛𝑌 
(1.175)         (1344.986)       (0.113)
*
 
870 120.34 0.279 
C
h
ic
k
en
 
Punjab 
𝑙𝑛𝐸 = 0.522 − 963.469(1/𝑌) + 0.559𝑙𝑛𝑌 
(0.384)         (0.0373)
*
       (0.037)
*
 
3921 
1104.6
0 
0.364 
Sindh 
𝑙𝑛𝐸 = 1.567 − 1188.274(1/𝑌) + 0.456𝑙𝑛𝑌 
(0.491)
*
          (519.589)
*
     (0.048)
*
 
2654 510.31 0.311 
(Continued…..)  
 Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = 1.366 − 794.160(1/𝑌) + 0.470𝑙𝑛𝑌 
(0.785)          (996.177)      (0.074)
*
 
1385 198.15 0.260 
Balochistan 
𝑙𝑛𝐸 = 0.385 + 1191.288(1/𝑌) + 0.577𝑙𝑛𝑌 
(0.716)           (669.395)
*
     (0.0701)
*
 
1624 165.05 0.191 
F
is
h
 
Punjab 
𝑙𝑛𝐸 = 4.419 − 4238.10(1/𝑌) + 0.163𝑙𝑛𝑌 
(1.066)
*
         (1389.044)
*
     (0.099) 
301 44.45 0.211 
Sindh 
𝑙𝑛𝐸 = −1.183 + 2837.616(1/𝑌) + 0.670𝑙𝑛𝑌 
(0.705)          (809.655)
*
     (0.066)
*
 
1376 154.39 0.207 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = 4.701 − 3714.129(1/𝑌) + 0.121𝑙𝑛𝑌 
(1.771)
*
       (2458.145)      (0.166) 
96 8.41 0.183 
Balochistan 
𝑙𝑛𝐸 = −3.875 + 6586.87(1/𝑌) + 0.957𝑙𝑛𝑌 
(1.644)
*
      (1680.762)
*
     (0.159)
*
 
379 34.77 0.118 
B
a
n
a
n
a
 
Punjab 
𝑙𝑛𝐸 = −0.286 − 1186.184(1/𝑌) + 0.507𝑙𝑛𝑌 
(0.451)         (487.677)
*
       (0.043)
*
 
2850 664.07 0.351 
Sindh 
𝑙𝑛𝐸 = −0.696 + 565.387(1/𝑌) + 0.499𝑙𝑛𝑌 
(0.495)          (460.856)       (0.048)
*
 
2398 394.93 0.392 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = 0.948 − 934.852(1/𝑌) + 0.382𝑙𝑛𝑌 
(0.862)          (931.718)      (0.083)
*
 
1337 138.16 0.232 
Balochistan 
𝑙𝑛𝐸 = 2.142 − 480.456(1/𝑌) + 0.228𝑙𝑛𝑌 
(1.411)         (1285.928)     (0.138) 
770 31.62 0.106 
C
it
ru
s 
Punjab 
𝑙𝑛𝐸 = 0.403 − 1487.221(1/𝑌) + 0.477𝑙𝑛𝑌 
(0.709)         (673.749)
*
       (0.069)
*
 
1653 259.41 0.58 
Sindh 
𝑙𝑛𝐸 = 0.654 − 1405.682(1/𝑌) + 0.408𝑙𝑛𝑌 
(0.793)          (887.053)     (0.076)
*
 
778 181.85 0.330 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = −0.408 − 545.419(1/𝑌) + 0.554𝑙𝑛𝑌 
(0.878)          (798.161)      (0.086)
*
 
790 154.11 0.339 
Balochistan 
𝑙𝑛𝐸 = 0.238 − 2132.89(1/𝑌) + 0.489𝑙𝑛𝑌 
(2.792)        (2761.397)     (0.271) 
308 51.10 0.225 
A
p
p
le
 
Punjab 
𝑙𝑛𝐸 = −2.025 + 1273.23(1/𝑌) + 0.712𝑙𝑛𝑌 
(0.514)
*
         (602.43)
*
       (0.049)
*
 
2064 496.94 0.357 
Sindh 
𝑙𝑛𝐸 = −3.210 + 2467.695(1/𝑌) + 0.793𝑙𝑛𝑌 
(0.634)
*
          (698.019)
*
     (0.061)
*
 
1515 367.49 0.423 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = −1.260 + 877.834(1/𝑌) + 0.633𝑙𝑛𝑌 
(0.796)          (796.371)      (0.077)
*
 
1097 177.46 0.298 
Balochistan 
𝑙𝑛𝐸 = −2.011 + 1963.081(1/𝑌) + 0.690𝑙𝑛𝑌 
(2.432)           (2183.266)     (0.239)
*
 
683 57.50 0.194 
D
a
te
s 
Punjab 
𝑙𝑛𝐸 = 0.678 − 1059.597(1/𝑌) + 0.397𝑙𝑛𝑌 
(0.853)         (861.236)       (0.028)
*
 
642 89.69 0.235 
Sindh 
𝑙𝑛𝐸 = −6.766 + 6330.919(1/𝑌) + 1.110𝑙𝑛𝑌 
(1.982)
*
      (2225.651)
*
     (0.190)
*
 
314 48.12 0.268 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = 4.041 − 4453.348(1/𝑌) + 0.093𝑙𝑛𝑌 
(1.293)
*
      (1471.734)
*
      (0.124) 
392 43.97 0.239 
Balochistan 
𝑙𝑛𝐸 = −8.323 + 7165.833(1/𝑌) + 1.344𝑙𝑛𝑌 
(3.339)
*
           (3190.79)
*
     (0.326)
*
 
152 23.65 0.252 
G
ra
p
es
 
Punjab 
𝑙𝑛𝐸 = −1.544 + 103.80(1/𝑌) + 0.646𝑙𝑛𝑌 
(0.798)         (927.86)         (0.076)
*
 
557 202.62 0.418 
(Continued…..)  
 Sindh 
𝑙𝑛𝐸 = −3.402 + 4115.876(1/𝑌) + 0.772𝑙𝑛𝑌 
(1.288)
*
          (1597.362)
*
     (0.122)
*
 
282 57.61 0.347 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = −0.120 + 127.752(1/𝑌) + 0.517𝑙𝑛𝑌 
(1.683)          (1744.963)      (0.163)
*
 
426 44.23 0.246 
Balochistan 
𝑙𝑛𝐸 = −2.491 + 3115.05(1/𝑌) + 0.730𝑙𝑛𝑌 
(2.551)           (3161.913)     (0.242)
*
 
157 20.53 0.180 
M
a
n
g
o
 
Punjab 
𝑙𝑛𝐸 = −1.614 + 1373.181(1/𝑌) + 0.693𝑙𝑛𝑌 
(0.9004)         (1009.948)       (0.693)
*
 
765 120.52 0.272 
Sindh 
𝑙𝑛𝐸 = −1.703 + 196.037(1/𝑌) + 0.695𝑙𝑛𝑌 
(1.056)          (1537.939)       (0.098)
*
 
286 102.67 0.307 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = −0.610 + 177.954(1/𝑌) + 0.577𝑙𝑛𝑌 
(0.833)          (653.474)      (0.082)
*
 
240 110.60 0.407 
Balochistan 
𝑙𝑛𝐸 = −3.369 + 1587.996(1/𝑌) + 0.869𝑙𝑛𝑌 
(2.433)           (2987.237)     (0.231)
*
 
275 63.23 0.301 
P
o
ta
to
 
Punjab 
𝑙𝑛𝐸 = 3.004 − 2363.919(1/𝑌) + 0.180𝑙𝑛𝑌 
(0.3417)
*
       (302.775)
*
       (0.335)
*
 
6502 541.72 0.153 
Sindh 
𝑙𝑛𝐸 = 3.827 − 1863.85(1/𝑌) + 0.085𝑙𝑛𝑌 
(0.473)
*
       (497.342)
*
       (0.046) 
3701 87.29 0.046 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = 2.429 − 2479.082(1/𝑌) + 0.253𝑙𝑛𝑌 
(0.526)
*
     (468.777)
*
          (0.52)
*
 
2907 316.93 0.205 
Balochistan 
𝑙𝑛𝐸 = −0.506 − 1472.757(1/𝑌) + 0.596𝑙𝑛𝑌 
(0.811)         (722.454)
*
        (0.080)
*
 
1992 493.33 0.308 
O
n
io
n
 
Punjab 
𝑙𝑛𝐸 = 2.347 − 2048.042(1/𝑌) + 0.251𝑙𝑛𝑌 
(0.283)
*    
(254.146)
*
               (0.028)
*
 
6570 798.64 0.208 
Sindh 
𝑙𝑛𝐸 = 2.263 − 2191.475(1/𝑌) + 0.143𝑙𝑛𝑌 
(0.480)
*
   (517.09)
*
                 (0.046)
*
 
3718 173.78 0.090 
Khyber 𝑙𝑛𝐸 = 1.129 − 1854.958(1/𝑌) + 0.379𝑙𝑛𝑌 2915 432.95 0.238 
Pakhtunkhwa (0.476)
*
     (408.599)
*
          (0.047)
*
 
Balochistan 
𝑙𝑛𝐸 = 1.026 − 656.615(1/𝑌) + 0.422𝑙𝑛𝑌 
(0.520)           (451.558)        (0.051)
*
 
2162 392.96 0.249 
T
o
m
a
to
 
Punjab 
𝑙𝑛𝐸 = −0.358 − 786.064(1/𝑌) + 0.457𝑙𝑛𝑌 
(0.416)       (405.343)            (0.040)
*
 
4981 593.73 0.206 
Sindh 
𝑙𝑛𝐸 = −0.264 − 194.364(1/𝑌) + 0.455𝑙𝑛𝑌 
(0.457)      (450.042)               (0.044)
*
 
3358 364.10 0.185 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = 1.497 − 1806.291(1/𝑌) + 0.366𝑙𝑛𝑌 
(0.540)
*
   (433.746)
*
          (0.054)
*
 
2905 394.48 0.212 
Balochistan 
𝑙𝑛𝐸 = −2.272 + 1662.431(1/𝑌) + 0.734𝑙𝑛𝑌 
(0.749)
*
        (623.217)
*
        (0.074)
*
 
2085 242.39 0.193 
C
a
b
b
a
g
e 
Punjab 
𝑙𝑛𝐸 = 1.992 − 2062.341(1/𝑌) + 0.0.2301𝑙𝑛𝑌 
(0.431)
*
    (415.494)
*
               (0.0420)
*
 
3780 351.62 0.170 
Sindh 
𝑙𝑛𝐸 = 3.630 − 2710.073(1/𝑌) + 0.044𝑙𝑛𝑌 
(0.567)
*
    (607.482)
*
             (0.055) 
1349 102.16 0.134 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = 0.185 − 877.677(1/𝑌) + 0.398𝑛𝑌 
(0.830)          (711.684)          (0.082)
*
 
1090 130.99 0.197 
Balochistan 
𝑙𝑛𝐸 = −0.504 + 1885.404(1/𝑌) + 0.477𝑙𝑛𝑌 
(0.990)         (906.285)
*
        (0.097)
*
 
1183 54.48 0.093 
(Continued…..)  
P
ea
s 
 
Punjab 
𝑙𝑛𝐸 = 1.802 − 1316.818(1/𝑌)
+ 0.242𝑙𝑛𝑌 
(0.450)
*
        (417.046)
*
        (0.242)
*
 
2917 192.29 0.113 
Sindh 
𝑙𝑛𝐸 = 2.440 − 1407.368(1/𝑌)
+ 0.146𝑙𝑛𝑌 
(0.813)
*
    (908.996)               (0.078) 
777 39.21 0.095 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = 0.716 − 1245.098(1/𝑌)
+ 0.345𝑙𝑛𝑌 
(0.885)    (697.170)                 (0.088)
*
 
972 90.00 0.145 
Balochistan 
𝑙𝑛𝐸 = 0.646 + 2118.434(1/𝑌)
+ 0.335𝑙𝑛𝑌 
(1.853)      (1466.204)          (0.185) 
562 2.43 0.015 
S
u
g
a
r 
Punjab 
𝑙𝑛𝐸 = 5.107 − 2927.716(1/𝑌)
+ 0.060𝑙𝑛𝑌 
(0.298)
*
      (254.655)
*
        (0.029)
*
 
6570 629.66 0.173 
Sindh 
𝑙𝑛𝐸 = 9.408 − 6636.143(1/𝑌)
+ 0.339𝑙𝑛𝑌 
(0.511)
*
   (490.678)
*
             (0.050)
* 
3714 202.06 0.085 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = 3.913 − 3017.973(1/𝑌)
+ 0.224𝑙𝑛𝑌 
(0.615)
*
     (545.194)
*
            (0.060)
*
 
2792 284.67 0.196 
Balochistan 
𝑙𝑛𝐸 = −0.011 + 877.578(1/𝑌)
+ 0.069𝑙𝑛𝑌 
(0.690)        (548.945)          (0.069)
* 
2162 308.16 0.242 
G
u
r 
Punjab 
𝑙𝑛𝐸 = 3.364 − 1455.112(1/𝑌)
+ 0.140𝑙𝑛𝑌 
(1.597)
*
       (1631.649)        (0.154) 
504 12.07 0.058 
Sindh 
𝑙𝑛𝐸 = −6.153 + 7099.227(1/𝑌)
+ 1.073𝑙𝑛𝑌 
(6.600)       (6274.584)             (0.642)
 
91 4.68 0.244 
Khyber 
𝑙𝑛𝐸 = 3.516 − 2469.293(1/𝑌)
+ 0.235𝑙𝑛𝑌 
537 46.94 0.122 
Pakhtunkhwa (1.566)
*
       (1125.25)
*
            (0.157) 
Balochistan 
𝑙𝑛𝐸 = −6.268 + 5094.021(1/𝑌)
+ 1.144𝑙𝑛𝑌 
(1.090)
*
          (898.754)
*
       (0.108)
* 
821 213.53 0.306 
C
a
rb
o
n
a
te
d
 B
ev
er
a
g
es
 
Punjab 
𝑙𝑛𝐸 = −2.355 + 1070.933(1/𝑌)
+ 0.740𝑙𝑛𝑌 
(0.463)
*
         (540.282)           (0.044)
*
 
2559 625.30 0.342 
Sindh 
𝑙𝑛𝐸 = −2.586 + 6269.948(1/𝑌)
+ 0.746𝑙𝑛𝑌 
(1.172)
*
    (1659.616)
*
             (0.109)
* 
1103 70.97 0.247 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = −0.308 + 734.344(1/𝑌)
+ 0.552𝑙𝑛𝑌 
(1.165)       (1630.779)          (0.109)
*
 
553 94.05 0.253 
Balochistan 
𝑙𝑛𝐸 = 0.770 − 758.464(1/𝑌) + 0.450𝑙𝑛𝑌 
(2.164)          (2836.23)          (0.203)
* 
109 31.20 0.356 
S
q
u
a
sh
es
 &
 S
y
ru
p
s 
Punjab 
𝑙𝑛𝐸 = 1.272 + 1987.339(1/𝑌)
+ 0.372𝑙𝑛𝑌 
(1.173)      (1800.913)           (0.109)
*
 
448 21.91 0.143 
Sindh 
𝑙𝑛𝐸 = 1.249 + 2478.014(1/𝑌)
+ 0.396𝑙𝑛𝑌 
(1.082)     (1755.814)             (0.099)
* 
331 29.72 0.280 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = 6.451 − 5987.857(1/𝑌)
− 0.094𝑙𝑛𝑌 
(2.145)
*
     (2776.983)
*
          (0.202) 
404 19.84 0.115 
Balochistan 
𝑙𝑛𝐸 = 8.936 − 5279.477(1/𝑌)
− 0.343𝑙𝑛𝑌 
(3.680)
*
        (3687.336)          (0.358)
 
95 3.91 0.083 
W
h
ea
t 
&
 
W
h
ea
t 
F
lo
u
r 
Punjab 
𝑙𝑛𝐸 = 9.178 − 5228.558(1/𝑌)
− 0.228𝑙𝑛𝑌 
(0.371)
*
      (325.418)
*
           (0.036)
*
 
6582 480.41 0.155 
Sindh 
𝑙𝑛𝐸 = 11.708 − 8743.072(1/𝑌)
− 0.461𝑙𝑛𝑌 
(0.565)
*
     (557.185)
*
             (0.055)
* 
3697 278.05 0.145 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = 6.667 − 5168.088(1/𝑌)
+ 0.088𝑙𝑛𝑌 
(0.587)
*
       (511.469)
*
            (0.058) 
2898 492.23 0.320 
(Continued…..)  
 Balochistan 
𝑙𝑛𝐸 = 2.975 − 2284.679(1/𝑌) + 0.482𝑙𝑛𝑌 
(0.751)
*
      (633.690)
*
          (0.074)
* 
2159 470.64 0.332 
R
ic
e 
&
 R
ic
e 
F
lo
u
r 
Punjab 
𝑙𝑛𝐸 = −0.692 − 2438.765(1/𝑌) + 0.637𝑙𝑛𝑌 
(0.457)      (443.264)
*
           (0.044)
*
 
5862 1265.08 0.299 
Sindh 
𝑙𝑛𝐸 = 5.811 − 5886.918(1/𝑌) + 0.044𝑙𝑛𝑌 
(0.670)
*
       (698.223)
*
             (0.065)
 
3627 284.28 0.148 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = 0.688 − 3388.302(1/𝑌) + 0.494𝑙𝑛𝑌 
(0.805)     (776.992)
*
            (0.079)
*
 
2628 399.16 0.266 
Balochistan 
𝑙𝑛𝐸 = 1.760 − 1159.605(1/𝑌) + 0.334𝑙𝑛𝑌 
(1.199)      (1151.77)          (0.117)
* 
1821 76.37 0.068 
G
ra
m
 W
h
o
le
 
Punjab 
𝑙𝑛𝐸 = 2.483 − 2166.465(1/𝑌) + 0.141𝑙𝑛𝑌 
(0.427)
*
      (475.002)
*
        (0.041)
*
 
3471 175.56 0.108 
Sindh 
𝑙𝑛𝐸 = 1.368 + 48.063(1/𝑌) + 0.240𝑙𝑛𝑌 
(1.155)       (1737.415)          (0.108)
* 
389 18.85 0.099 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = −0.977 + 1480.293(1/𝑌) + 0.514𝑙𝑛𝑌 
(0.730)      (884.349)            (0.069)
*
 
612 77.95 0.197 
Balochistan 
𝑙𝑛𝐸 = 2.615 − 1316.613(1/𝑌) + 0.181𝑙𝑛𝑌 
(0.716)
*
      (774.891)          (0.069)
* 
915 86.79 0.215 
D
a
l 
C
h
a
n
a
 
Punjab 
𝑙𝑛𝐸 = 3.261 − 2955.593(1/𝑌) + 0.045𝑙𝑛𝑌 
(0.375)
*
     (334.884)
*
           (0.037) 
5677 341.22 0.105 
Sindh 
𝑙𝑛𝐸 = 4.043 − 2472.18(1/𝑌) − 0.032𝑙𝑛𝑌 
(0.441)
*
   (441.258)
*
           (0.043)
 
3057 87.64 0.054 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = 3.089 − 2408.777(1/𝑌) + 0.117𝑙𝑛𝑌 
(0.537)
*
     (522.021)
*
            (0.053)
*
 
2501 133.23 0.111 
Balochistan 
𝑙𝑛𝐸 = 3.060 − 1632.628(1/𝑌) + 0.120𝑙𝑛𝑌 
(0.650)
*
          (610.562)
*
          (0.064)
 
1510 94.09 0.124 
M a
s h
 Punjab 𝑙𝑛𝐸 = 2.962 − 3418.567(1/𝑌) + 0.093𝑙𝑛𝑌 3577 345.86 0.159 
(0.453)
*
         (452.782)
*
           (0.044)
*
 
Sindh 
𝑙𝑛𝐸 = 5.463 − 5035.585(1/𝑌) − 0.157𝑙𝑛𝑌 
(0.905)
*
       (1028.844)
*
         (0.086)
 
651 36.55 0.091 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = 0.423 − 678.333(1/𝑌) + 0.380𝑙𝑛𝑌 
(0.629)       (690.839)            (0.061)
*
 
1576 159.68 0.187 
Balochistan 
𝑙𝑛𝐸 = 3.517 − 1775.98(1/𝑌) + 0.096𝑙𝑛𝑌 
(0.599)
*
          (521.403)
*
        (0.055)
 
1361 110.02 0.181 
M
o
o
n
g
 
Punjab 
𝑙𝑛𝐸 = 3.307 − 2110.701(1/𝑌) + 0.0347𝑙𝑛𝑌 
(0.398)
*
         (332.886)
*
           (0.040) 
4668 167.00 0.059 
Sindh 
𝑙𝑛𝐸 = 5.061 − 3314.969(1/𝑌) − 0.114𝑙𝑛𝑌 
(0.522)
*
    (505.968)
*
               (0.051)
* 
2816 94.46 0.057 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = 3.986 − 3473.929(1/𝑌) + 0.026𝑙𝑛𝑌 
(0.733)
*
       (714.895)
*
               (0.071) 
1107 75.89 0.131 
Balochistan 
𝑙𝑛𝐸 = 3.985 − 1305.268(1/𝑌) + 0.015𝑙𝑛𝑌 
(0.766)
*
      (712.123)                (0.075)
 
1398 23.10 0.033 
M
a
so
o
r 
Punjab 
𝑙𝑛𝐸 = 3.080 − 2525.171(1/𝑌) + 0.067𝑙𝑛𝑌 
(0.411)
*
         (364.369)
*
           (0.040) 
4212 240.95 0.090 
Sindh 
𝑙𝑛𝐸 = 5.144 − 2986.047(1/𝑌) − 0.118𝑙𝑛𝑌 
(0.599)
*
       (657.949)
*
             (0.058)
* 
2096 28.75 0.030 
(Continued…..)  
 Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = 2.265 − 1815.428(1/𝑌) + 0.174𝑙𝑛𝑌 
(0.794)
*
       (795.481)
*
            (0.077)
*
 
631 56.86 0.141 
Balochistan 
𝑙𝑛𝐸 = 4.440 − 2124.393(1/𝑌) − 0.023𝑙𝑛𝑌 
(0.751)
*
         (676.272)
*
          (0.074)
 
983 35.40 0.070 
D
es
i 
G
h
ee
 
Punjab 
𝑙𝑛𝐸 = 5.242 − 1102.266(1/𝑌) + 0.092𝑙𝑛𝑌 
(1.231)
*
         (1550.012)           (0.0.116) 
707 7.37 0.021 
Sindh 
𝑙𝑛𝐸 = 2.524 + 2004.835(1/𝑌) + 0.324𝑙𝑛𝑌 
(4.112)        (4503.378)             (0.393)
 
66 1.06 0.047 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = 8.261 − 4460.914(1/𝑌) − 0.215𝑙𝑛𝑌 
(2.167)
*
       (2333.631)            (0.208) 
321 4.17 0.018 
Balochistan 
𝑙𝑛𝐸 = 10.117 − 7094.723(1/𝑌) − 0.330𝑙𝑛𝑌 
(4.284)
*
          (2699.044)
*
          (0.439)
 
61 33.09 0.419 
V
eg
et
a
b
le
 G
h
ee
 
Punjab 
𝑙𝑛𝐸 = 8.107 − 4486.393(1/𝑌) − 0.150𝑙𝑛𝑌 
(0.437)
*
         (348.158)
*
           (0.043)
*
 
5870 476.56 0.158 
Sindh 
𝑙𝑛𝐸 = 10.915 − 6177.943(1/𝑌) − 0.460𝑙𝑛𝑌 
(0.580)
*
       (527.673)
*
             (0.057)
* 
3150 95.08 0.045 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = 5.103 − 4257.896(1/𝑌) + 0.181𝑙𝑛𝑌 
(0.557)
*
       (415.485)
*
            (0.056)
*
 
2703 793.37 0.388 
Balochistan 
𝑙𝑛𝐸 = −0.924 + 417.783(1/𝑌) + 0.780𝑙𝑛𝑌 
(0.552)          (458.505)          (0.054)
* 
1915 797.64 0.451 
C
o
o
k
in
g
 O
il
 
Punjab 
𝑙𝑛𝐸 = 4.247 − 1761.591(1/𝑌) + 0.209𝑙𝑛𝑌 
(0.633)
*
         (815.571)
*
        (0.060)
*
 
1319 91.58 0.137 
Sindh 
𝑙𝑛𝐸 = 6.883 − 6554.315(1/𝑌) − 0.034𝑙𝑛𝑌 
(0.685)
*
       (848.843)
*
             (0.065) 
1638 179.79 0.183 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = 4.254 − 4246.72(1/𝑌) + 0.236𝑙𝑛𝑌 
(1.455)
*
       (1890.428)
*
           (0.136) 
294 57.26 0.246 
Balochistan 
𝑙𝑛𝐸 = 6.492 − 4034.127(1/𝑌) − 0.007𝑙𝑛𝑌 
(2.613)
*
          (2122.197)          (0.259)
 
307 28.52 0.144 
T
ea
 
Punjab 
𝑙𝑛𝐸 = 1.331 − 2164.123(1/𝑌) + 0.337𝑙𝑛𝑌 
(0.332)
*
         (282.493)
*
           (0.033)
*
 
6314 990.76 0.236 
Sindh 
𝑙𝑛𝐸 = 7.443 − 6669.211(1/𝑌) − 1.88𝑙𝑛𝑌 
(0.475)
*
   (461.738)
*
             (0.0463)
* 
3704 430.05 0.181 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = 3.261 − 3607.953(1/𝑌) + 0.217𝑙𝑛𝑌 
(0.451)
*
       (401.458)
*
            (0.044)
*
 
2916 589.71 0.338 
Balochistan 
𝑙𝑛𝐸 = −1.740 − 747.054(1/𝑌) + 0.722𝑙𝑛𝑌 
(0.707)
*
          (604.865)          (0.070)
* 
2148 786.66 0.418 
(Figures in parenthesis are standard errors) 
(* indicates significant at five percent significance level) 
 
  
4.9 Estimates of Quantity Equation, 2010-11  
Table 4.9 presents the regression results obtained from quantity Engel equation (3.7) 
using household survey 2010-11. It was revealed that the estimate of  𝛽𝑄  in Pakistan (overall) 
was found statistically significant for milk fresh, beef, chicken, banana, potato, onion, tomato, 
cabbage & cauliflower, peas & moongra, sugar, wheat & wheat flour, rice & rice flour, gram 
whole, dal chana, mash, moong, masoor, desi ghee, vegetable ghee, cooking oil and tea while 
insignificant for milk packed, milk powder, mutton, fish, citrus, apple, grapes, dates, mango, gur, 
carbonated beverages and squashes & syrups. The significant estimate of 𝛽𝑄 parameter suggested 
that the quantity elasticity vary with the increase and decrease of household income in Pakistan 
during the period. All the significant estimates of 𝛽𝑄 carried negative signs (except fish, apple, 
grapes and carbonated beverages) suggesting that quantity demanded increases as household 
income increases. However, both Coefficients 𝛽𝑄  and 𝛾𝑄  for honey, glucose and coffee were 
turned to be insignificant showing that household income has no effect on the quantity demanded 
of these products.  
For urban households, the 𝛽𝑄 coefficient was significant for milk fresh, beef, chicken, 
banana, dates, potato, onion, tomato, cabbage & cauliflower, peas& moongra, sugar, wheat & 
wheat flour, rice & rice flour, gram whole, dal chana, mash, moong, masoor, vegetable ghee, 
cooking oil and tea. The exceptions where the 𝛽𝑄 coefficient was insignificant during this period 
were milk packed, mutton, fish, citrus, apple, grapes, gur, carbonated beverages and squashes & 
syrups, suggesting constant quantity elasticity with household income. All The negative 
significant coefficients of 𝛽𝑄  implied that there will be a positive change in quantity demanded 
with increase in household income. The estimates of both 𝛽𝑄 and 𝛾𝑄  were insignificant for only 
five products (gur, honey, desi ghee and glucose). 
Similarly, the coefficient of  𝛽𝑄 was significantly different from zero for fish, potato, 
onion, tomato, peas & moongra, sugar, wheat & wheat flour, rice & rice flour, gram whole, dal 
chana, moong, masoor, vegetable ghee and tea in rural Pakistan. The exception where the 
estimate of  𝛽𝑄  was  not significantly different from zero for milk fresh, milk packed, beef, 
mutton, chicken, banana, citrus, apple, dates, grapes, cabbage & cauliflower, gur, glucose, 
carbonated beverages, mash, desi ghee and cooking oil. Only one food item (fish) carried 
positive sign on 𝛽𝑄 out of total significant coefficients suggesting that there is inverse 
relationship between quantity demanded of this product and household income. Also, the 
insignificant estimates of 𝛽𝑄  and 𝛾𝑄  were obtained for honey and squashes & syrups. 
Province-wise empirical results of quantity elasticity model for 2010-11 survey are given 
in table 4.10. In Punjab, the estimate of 𝛽𝑄 was turned out to be significant and negative for milk 
fresh, beef, chicken, banana, potato, onion, tomato, cabbage & cauliflower, peas & moongra, 
carbonated beverages, wheat & wheat flour, rice & rice flour, gram whole, dal chana, mash, 
moong, masoor, vegetable ghee, cooking oil and tea while insignificant for milk packed, milk 
powdered, mutton, fish, citrus, apple, dates, grapes, mango, sugar, squashes & syrups and gur 
during this period.  
likewise, in Sindh, the significant coefficient of 𝛽𝑄 was obtained for milk fresh, milk 
packed, beef, chicken, fish, banana, dates, grapes, mango, potato, onion, tomato, cabbage & 
cauliflower, peas & moongra, sugar, gur, carbonated beverages, wheat & wheat flour, rice & rice 
flour, gram whole, dal chana, moong, masoor, vegetable ghee, cooking oil and tea. The 
exceptions where quantity elasticity was constant were; milk powder, mutton, citrus, apple, 
squashes & syrups, mash and desi ghee.  
In Khyber Pakhtunkhwa, the estimate of 𝛽𝑄 was turned out to be insignificant for milk 
powdered, beef, mutton, chicken, fish, banana, citrus, apple, dates, grapes, mango, carbonated 
beverages, squashes & syrups, gram whole and moong while significant for milk fresh, milk 
packed, potato, onion, tomato, cabbage & cauliflower, peas & moongra, sugar, gur, wheat & 
wheat flour, rice & rice flour, dal chana, masoor, vegetable ghee, cooking oil and tea.  
The estimate of 𝛽𝑄  was significantly different from zero for beef, mutton, chicken, 
banana, apple, dates, mango, potato, onion, tomato, cabbage & cauliflower, wheat & wheat flour, 
gram whole, vegetable ghee, cooking oil and tea in Balochistan. However, the insignificant 
estimate of 𝛽𝑄 were obtained in case of milk fresh, milk powdered, milk packed, citrus, grapes, 
peas & moongra, sugar, gur, carbonated beverages, squashes & syrups and moong. 
  
Table 4.9: OLS Estimates of Quantity Equation, 2010-11  
Food Items Empirical Results/Estimated Model 
No. of 
Observations 
F-ratio R
2 
M
il
k
 F
re
sh
 Overall 
𝑙𝑛𝑄 = −1.180 − 3354.396(1/𝑌) + 0.506𝑙𝑛𝑌 
(0.331)
*
        (460.632)
*
       (0.031)
* 14596 2973.26 0.313 
Urban 
𝑙𝑛𝑄 = −0.301 − 5561.602(1/𝑌) + 0.415𝑙𝑛𝑌 
(0.422)        (684.979)
*
       (0.039)
* 5881 1419.79 0.357 
Rural 
𝑙𝑛𝑄 = −3.754 − 1048.308(1/𝑌) + 0.765𝑙𝑛𝑌 
(0.465)
*
        (543.268)       (0.044)
* 8715 2098.88 0.341 
M
il
k
 P
a
ck
ed
 
Overall 
𝑙𝑛𝑄 = −0.289 − 1115.592(1/𝑌) + 0.240𝑙𝑛𝑌 
(0.868)        (1388.909)       (0.080)
* 1832 32.81 0.035 
Urban 
𝑙𝑛𝑄 = −2.152 + 2048.393(1/𝑌) + 0.404𝑙𝑛𝑌 
(1.386)        (2805.101)       (0.124)
* 1079 23.78 0.043 
Rural 
𝑙𝑛𝑄 = 2.021 − 4447.598(1/𝑌) + 0.031𝑙𝑛𝑌 
(2.215)        (2722.625)       (0.211)
* 753 10.96 0.033 
M
il
k
 
P
o
w
d
er
ed
 Overall 
𝑙𝑛𝑄 = 6.649 − 4602.25(1/𝑌) + 0.075𝑙𝑛𝑌 
(1.297)
*
        (2822.424)       (0.115)
 485 17.34 0.062 
Urban 
𝑙𝑛𝑄 = 6.679 − 2746.893(1/𝑌) + 0.067𝑙𝑛𝑌 
(1.615)
*
        (3996.155)       (0.141)
 304 4.72 0.030 
Rural 
𝑙𝑛𝑄 = −0.775 + 4094.816(1/𝑌) + 0.775𝑙𝑛𝑌 
(2.908)        (4471.135)       (0.270)
*
 
181 12.37 0.092 
B
ee
f 
Overall 
𝑙𝑛𝑄 = −2.256 − 3566.672(1/𝑌) + 0.346𝑙𝑛𝑌 
(0.365)
*
      (530.302)
*
       (0.034)
* 8621 1168.43 0.243 
Urban 
𝑙𝑛𝑄 = −0.781 − 5672.189(1/𝑌) + 0.204𝑙𝑛𝑌 
(0.499)      (826.546)
*
       (0.046)
* 3645 443.21 0.217 
Rural 
𝑙𝑛𝑄 = −5.657 + 229.517(1/𝑌) + 0.674𝑙𝑛𝑌 
(0.590)
*
      (761.224)       (0.056)
* 4976 827.72 0.284 
M
u
tt
o
n
 
Overall 
𝑙𝑛𝑄 = −4.099 − 440.391(1/𝑌) + 0.494𝑙𝑛𝑌 
(0.538)
*
      (1088.164)       (0.048)
* 2287 345.73 0.237 
Urban 
𝑙𝑛𝑄 = −5.220 + 2761.167(1/𝑌) + 0.589𝑙𝑛𝑌 
(0.744)
*
      (1735.971)       (0.066)
* 1242 189.05 0.243 
Rural 
𝑙𝑛𝑄 = −4.621 − 778.690(1/𝑌) + 0.552𝑙𝑛𝑌 
(1.055)
*
      (1690.708)       (0.098)
* 1045 134.28 0.217 
C
h
ic
k
en
 Overall 
𝑙𝑛𝑄 = −4.010 − 1918.366(1/𝑌) + 0.515𝑙𝑛𝑌 
(0.275)
*
      (403.659)
*
       (0.0256)
* 10328 2527.06 0.349 
Urban 
𝑙𝑛𝑄 = −2.996 − 4412.22(1/𝑌) + 0.424𝑙𝑛𝑌 
(0.420)
*
      (746.953)
*
       (0.038)
* 4610 1150.16 0.361 
Rural 
𝑙𝑛𝑄 = −4.995 − 561.878(1/𝑌) + 0.609𝑙𝑛𝑌 
(0.414)
*
      (515.288)       (0.039)
* 5718 1338.19 0.326 
F
is
h
 
Overall 
𝑙𝑛𝑄 = −2.416 + 845.621(1/𝑌) + 0.326𝑙𝑛𝑌 
(0.560)
*
      (914.878)       (0.052)
* 1979 94.13 0.092 
Urban 
𝑙𝑛𝑄 = −2.238 + 1442.542(1/𝑌) + 0.305𝑙𝑛𝑌 
(0.899)
*
      (1980.692)      (0.080)
* 889 32.64 0.081 
Rural 
𝑙𝑛𝑄 = −4.831 + 3441.994(1/𝑌) + 0.557𝑙𝑛𝑌 
(0.939)
*
      (1264.482)
*
     (0.088)
* 1090 64.02 0.097 
B
a
n
a
n
a
 
Overall 
𝑙𝑛𝑄 = −0.372 − 1077.528(1/𝑌) + 0.417𝑙𝑛𝑌 
(0.297)        (430.432)
*
       (0.028)
* 8523 1414.37 0.255 
(Continued…..)  
 Urban 
𝑙𝑛𝑄 = 0.017 − 1760.564(1/𝑌) + 0.378𝑙𝑛𝑌 
(0.453)      (786.171)
*
        (0.041)
* 3927 585.10 0.245 
Rural 
𝑙𝑛𝑄 = −2.076 + 679.025(1/𝑌) + 0.583𝑙𝑛𝑌 
(0.467)
*
      (599.189)         (0.044)
* 4596 822.43 0.267 
C
it
ru
s 
Overall 
𝑙𝑛𝑄 = −0.128 − 1397.248(1/𝑌) + 0.391𝑙𝑛𝑌 
(0.582)      (911.928)          (0.054)
* 2668 227.86 0.162 
Urban 
𝑙𝑛𝑄 = 0.567 − 2384.197(1/𝑌) + 0.326𝑙𝑛𝑌 
(0.773)      (1418.502)       (0.070)
* 1228 99.71 0.153 
Rural 
𝑙𝑛𝑄 = −2.127 + 845.537(1/𝑌) + 0.583𝑙𝑛𝑌 
(1.026)
*
      (1374.113)       (0.097)
* 1440 125.14 0.164 
A
p
p
le
 
Overall 
𝑙𝑛𝑄 = −3.648 + 122.864(1/𝑌) + 0.476𝑙𝑛𝑌 
(0.351)
*
      (587.364)       (0.032)
* 5396 675.65 0.224 
Urban 
𝑙𝑛𝑄 = −3.489 − 537.042(1/𝑌) + 0.458𝑙𝑛𝑌 
(0.503)
*
      (990.613)       (0.046)
* 2638 411.17 0.264 
Rural 
𝑙𝑛𝑄 = −5.245 + 1641.868(1/𝑌) + 0.635𝑙𝑛𝑌 
(0.659)
*
      (905.625)       (0.062)
* 2760 299.27 0.213 
D
a
te
s 
Overall 
𝑙𝑛𝑄 = −2.312 − 2476.598(1/𝑌) + 0.288𝑙𝑛𝑌 
(0.782)
*
      (1129.303)
*
       (0.073)
* 1654 110.66 0.124 
Urban 
𝑙𝑛𝑄 = −0.838 − 5731.55(1/𝑌) + 0.149𝑙𝑛𝑌 
(1.129)      (2012.169)
*
       (0.103)
 741 54.84 0.136 
Rural 
𝑙𝑛𝑄 = −5.638 + 890.446(1/𝑌) + 0.614𝑙𝑛𝑌 
(1.520)
*
      (1815.709)       (0.145)
* 913 73.26 0.148 
G
ra
p
es
 
Overall 
𝑙𝑛𝑄 = −4.074 + 669.557(1/𝑌) + 0.460𝑙𝑛𝑌 
(0.843)
*
      (1626.672)       (0.076)
*
 
795 87.30 0.163 
Urban 
𝑙𝑛𝑄 = −3.443 − 1619.927(1/𝑌) + 0.399𝑙𝑛𝑌 
(1.092)
*
      (2373.176)       (0.097)
* 440 71.14 0.229 
Rural 
𝑙𝑛𝑄 = −9.128 + 7095.591(1/𝑌) + 0.945𝑙𝑛𝑌 
(3.794)
*
      (5377.201)       (0.354)
* 355 27.40 0.169 
M
a
n
g
o
 
Overall 
𝑙𝑛𝑄 = −1.927 − 1163.867(1/𝑌) + 0.355𝑙𝑛𝑌 
(0.923)
*
      (1165.701)       (0.087)
* 1248 91.65 0.140 
Urban 
𝑙𝑛𝑄 = −2.049 − 1057.509(1/𝑌) + 0.362𝑙𝑛𝑌 
(1.604)      (2461.676)       (0.148)
* 616 37.44 0.126 
Rural 
𝑙𝑛𝑄 = −2.761 − 620.287(1/𝑌) + 0.442𝑙𝑛𝑌 
(1.240)
*
      (1426.348)       (0.118)
* 632 55.72 0.168 
P
o
ta
to
 
Overall 
𝑙𝑛𝑄 = 2.230 − 6892.79(1/𝑌) + 0.016𝑙𝑛𝑌 
(0.329)
*
      (477.024)
*
       (0.031)
 16218 1318.28 0.175 
Urban 
𝑙𝑛𝑄 = 3.357 − 8220.366(1/𝑌) − 0.102𝑙𝑛𝑌 
(0.366)
*
      (609.024)
*
       (0.034)
* 6544 398.08 0.116 
Rural 
𝑙𝑛𝑄 = −1.619 − 3600.058(1/𝑌) + 0.3995𝑛𝑌 
(0.438)
*
      (528.915)
*
       (0.042)
* 9674 1513.57 0.269 
O
n
io
n
 Overall 
𝑙𝑛𝑄 = 1.016 − 6512.167(1/𝑌) + 0.115𝑙𝑛𝑌 
(0.268)
*
      (392.794)
*
       (0.025)
* 16239 2227.27 0.257 
Urban 
𝑙𝑛𝑄 = 1.441 − 6945.869(1/𝑌) + 0.067𝑙𝑛𝑌 
(0.347)
*
      (594.370)
*
       (0.032)
* 6551 727.58 0.208 
(Continued…..)  
 Rural 
𝑙𝑛𝑄 = −1.020 − 4835.268(1/𝑌) + 0.319𝑙𝑛𝑌 
                            (0.416)
*
      (519.722)
*
       (0.039)
* 9688 1704.44 0.308 
T
o
m
a
to
 Overall 
𝑙𝑛𝑄 = −1.049 − 4932.982(1/𝑌) + 0.248𝑙𝑛𝑌 
                           (0.348)
*
      (521.055)
*
       (0.032)
* 14406 1109.74 0.131 
Urban 
𝑙𝑛𝑄 = −0.921 − 5115.58(1/𝑌) + 0.226𝑙𝑛𝑌 
                            (0.420)
*
      (710.884)
*
       (0.038)
* 6174 487.11 0.127 
Rural 
𝑙𝑛𝑄 = −3.240 − 3171.951(1/𝑌) + 0.470𝑙𝑛𝑌 
                            (0.563)
*
      (710.384)
*
       (0.053)
* 6232 753.76 0.156 
C
a
b
b
a
g
e 
Overall 
𝑙𝑛𝑄 = 0.210 − 3395.813(1/𝑌) + 0.112𝑙𝑛𝑌 
                        (0.350)      (493.373)
*
            (0.033)
* 8921 437.22 0.096 
Urban 
𝑙𝑛𝑄 = 1.202 − 4327.413(1/𝑌) + 0.006𝑙𝑛𝑌 
                        (0.513)
*
      (872.818)
*
           (0.047)
 3770 108.11 0.053 
Rural 
𝑙𝑛𝑄 = −4.115 + 561.320(1/𝑌) + 0.539𝑙𝑛𝑌 
                        (0.491)
*
      (610.786)            (0.047)
* 5150 536.94 0.196 
P
ea
s 
Overall 
𝑙𝑛𝑄 = 0.101 − 3699.958(1/𝑌) + 0.102𝑙𝑛𝑌 
                         (0.366)      (560.949)
*
           (0.034)
* 5629 311.88 0.106 
Urban 
𝑙𝑛𝑄 = −0.206 − 2721.841(1/𝑌) + 0.121𝑙𝑛𝑌 
                         (0.539)      (966.533)
*
           (0.049)
* 2569 95.83 0.072 
Rural 
𝑙𝑛𝑄 = −1.988 − 2010.784(1/𝑌) + 0.311𝑙𝑛𝑌 
                         (0.586)
*
      (786.783)
*
          (0.055)
* 3060 283.10 0.166 
S
u
g
a
r 
Overall 
𝑙𝑛𝑄 = −0.693 − 4932.154(1/𝑌) + 0.347𝑙𝑛𝑌 
                          (0.902)      (1338.47)
*
          (0.084)
* 2129 243.99 0.186 
Urban 
𝑙𝑛𝑄 = 1.626 − 9382.386(1/𝑌) + 0.131𝑙𝑛𝑌 
                          (1.833)      (3014.4)
*
            (0.169)
 496 56.18 0.214 
Rural 
𝑙𝑛𝑄 = −1.626 − 3547.868(1/𝑌) + 0.436𝑙𝑛𝑌 
                         (1.018)      (1464.915)
*
         (0.095)
* 1633 194.29 0.184 
G
u
r 
Overall 
𝑙𝑛𝑄 = −1.586 − 1667.833(1/𝑌) + 0.293𝑙𝑛𝑌 
                         (0.988)      (1352.213)          (0.093)
* 2296 90.56 0.073 
Urban 
𝑙𝑛𝑄 = −0.189 − 2303.662(1/𝑌) + 0.146𝑙𝑛𝑌 
                         (2.081)      (3321.519)          (0.192)
 521 9.96 0.038 
Rural 
𝑙𝑛𝑄 = −2.686 − 741.723(1/𝑌) + 0.402𝑙𝑛𝑌 
                         (1.179)
*
      (1553.994)        (0.111)
* 1775 86.57 0.091 
H
o
n
ey
 
Overall 
 
𝑙𝑛𝑄 = 6.540 − 8410.127(1/𝑌) − 0.011𝑙𝑛𝑌 
                          (4.349)      (13990.66)         (0.372)
 
163 2.27 0.053 
G
lu
co
se
 
Overall 
 
   𝑙𝑛𝑄 = 4.599 − 2388.846(1/𝑌) + 0.210𝑙𝑛𝑌 
                         (1.488)
*
      (3068.063)         (0.133)
 509 26.92 0.074 
(Continued…..)  
C
a
rb
o
n
a
te
d
 
B
ev
er
a
g
es
 
 
Overall 
𝑙𝑛𝑄 = −4.432 + 82.012(1/𝑌) + 0.576𝑙𝑛𝑌 
(0.473)
*
      (792.885)       (0.043)
* 5623 837.55 0.266 
Urban 
𝑙𝑛𝑄 = −4.321 + 207.791(1/𝑌) + 0.565𝑙𝑛𝑌 
(0.574)
*
      (1108.207)       (0.052)
* 3014 465.93 0.254 
Rural 
𝑙𝑛𝑄 = −5.217 + 904.233(1/𝑌) + 0.651𝑙𝑛𝑌 
(1.125)
*
      (1583.362)       (0.105)
* 2609 304.87 0.251 
S
q
u
a
sh
es
&
 
S
y
ru
p
s 
Overall 
𝑙𝑛𝑄 = −1.353 − 360.703(1/𝑌) + 0.208𝑙𝑛𝑌 
(0.840)      (1569.643)       (0.076)
* 1359 35.21 0.069 
Urban 
𝑙𝑛𝑄 = −2.729 + 1581.715(1/𝑌) + 0.327𝑙𝑛𝑌 
(1.147)
*
      (2733.441)       (0.102)
* 729 29.35 0.098 
Rural 
𝑙𝑛𝑄 = −0.476 − 2636.048(1/𝑌) + 0.141𝑙𝑛𝑌 
(2.273)      (3323.99)           (0.212)
 630 21.41 0.088 
W
h
ea
t 
&
 W
h
ea
t 
F
lo
u
r 
Overall 
𝑙𝑛𝑄 = 5.839 − 9119.534(1/𝑌) − 0.141𝑙𝑛𝑌 
(0.388)
*
      (557.03)
*
          (0.036)
* 16181 1180.15 0.216 
Urban 
𝑙𝑛𝑄 = 7.525 − 11408.6(1/𝑌) − 0.316𝑙𝑛𝑌 
(0.409)
*
      (654.439)
*
       (0.038)
* 6506 402.47 0.128 
Rural 
𝑙𝑛𝑄 = 0.469 − 4503.227(1/𝑌) + 0.394𝑙𝑛𝑌 
(0.436)      (536.624)
*
       (0.041)
* 9675 2218.64 0.407 
R
ic
e 
&
 R
ic
e 
F
lo
u
r 
Overall 
𝑙𝑛𝑄 = 1.606 − 9792.172(1/𝑌) + 0.057𝑙𝑛𝑌 
(0.344)
*
      (505.772)
*
       (0.032)
 15262 1518.07 0.148 
Urban 
𝑙𝑛𝑄 = 1.510 − 9788.489(1/𝑌) + 0.053𝑙𝑛𝑌 
(0.470)
*
      (847.492)
*
       (0.043)
 6312 532.04 0.141 
Rural 
𝑙𝑛𝑄 = −1.319 − 7361.599(1/𝑌) + 0.353𝑙𝑛𝑌 
(0.632)
*
      (781.352)
*
       (0.060)
* 8950 1131.86 0.179 
G
ra
m
 W
h
o
le
 
Overall 
𝑙𝑛𝑄 = 0.656 − 6167.852(1/𝑌) − 0.051𝑙𝑛𝑌 
(0.441)        (724.961)
*
       (0.041)
 6151 224.95 0.082 
Urban 
𝑙𝑛𝑄 = 1.114 − 6605.927(1/𝑌) − 0.103𝑙𝑛𝑌 
(0.554)
*
        (1057.243)
*
       (0.050)
* 2996 68.12 0.046 
Rural 
𝑙𝑛𝑄 = −3.129 − 2631.677(1/𝑌) + 0.323𝑙𝑛𝑌 
(0.707)
*
        (978.853)
*
       (0.066)
* 3155 278.03 0.170 
D
a
l 
C
h
a
n
a
 Overall 
𝑙𝑛𝑄 = 2.072 − 8414.98(1/𝑌) − 0.171𝑙𝑛𝑌 
(0.316)
*
     (448.866)
*
      (0.030)
* 13787 760.44 0.114 
Urban 
𝑙𝑛𝑄 = 2.881 − 9380.387(1/𝑌) − 0.261𝑙𝑛𝑌 
(0.423)
*
        (721.813)
*
       (0.039)
* 5483 186.44 0.073 
Rural 
𝑙𝑛𝑄 = −2.244 − 4532.149(1/𝑌) + 0.258𝑙𝑛𝑌 
(0.472)
*
       (574.279)
*
       (0.045)
* 8304 927.88 0.194 
M
a
sh
 
Overall 
𝑙𝑛𝑄 = −0.3896 − 5544.793(1/𝑌) + 0.011𝑙𝑛𝑌 
(0.436)        (718.355)
*
       (0.040)
 5131 227.48 0.085 
Urban 
𝑙𝑛𝑄 = 0.265 − 6784.255(1/𝑌) − 0.056𝑙𝑛𝑌 
(0.629)        (1210.537)
*
       (0.057)
 2566 86.81 0.064 
Rural 
𝑙𝑛𝑄 = −3.994 − 1846.682(1/𝑌) + 0.3641𝑙𝑛𝑌 
(0.712)
*
        (1013.677)       (0.067)
* 2565 213.36 0.148 
M
o
o
n
g
 
Overall 
𝑙𝑛𝑄 = −0.015 − 6387.197(1/𝑌) − 0.004𝑙𝑛𝑌 
(0.381)        (569.166)
*
       (0.035)
 9577 617.79 0.141 
Urban 
𝑙𝑛𝑄 = 1.244 − 8005.269(1/𝑌) − 0.130𝑙𝑛𝑌 
(0.449)
*
        (771.029)
*
       (0.041)
* 4202 195.05 0.090 
(Continued…..)  
 Rural 
𝑙𝑛𝑄 = −3.262 − 3589.245(1/𝑌) + 0.319𝑙𝑛𝑌 
                        (0.471)
*
        (578.634)
*
       (0.045)
* 5375 710.27 0.220 
M
a
so
o
r 
Overall 
𝑙𝑛𝑄 = 0.912 − 6065.058(1/𝑌) − 0.106𝑙𝑛𝑌 
                        (0.374)
*
        (569.087)
*
       (0.035)
* 7055 218.56 0.064 
Urban 
𝑙𝑛𝑄 = 1.474 − 7829.009(1/𝑌) − 0.162𝑙𝑛𝑌 
                        (0.483)
*
        (873.032)
*
       (0.044)
* 3215 101.74 0.061 
Rural 
𝑙𝑛𝑄 = −0.836 − 4527.627(1/𝑌) + 0.072𝑙𝑛𝑌 
                        (0.570)        (727.627)
*
       (0.054)
 3840 208.09 0.093 
D
es
i 
G
h
ee
 Overall 
𝑙𝑛𝑄 = 0.088 − 7557.829(1/𝑌) + 0.049𝑙𝑛𝑌 
                        (1.108)        (2105.519)
*
       (0.101)
 999 46.46 0.075 
Urban 
𝑙𝑛𝑄 = −4.655 + 5825.514(1/𝑌) + 0.429𝑙𝑛𝑌 
                        (3.159)        (8816.883)       (0.275)
 202 5.05 0.064 
Rural 
𝑙𝑛𝑄 = −4.367 − 2646.566(1/𝑌) + 0.477𝑙𝑛𝑌 
                        (1.377)
*
        (2369.77)       (0.127)
* 797 67.98 0.136 
V
eg
et
a
b
le
 
G
h
ee
 
Overall 
𝑙𝑛𝑄 = 2.992 − 7849.507(1/𝑌) − 0.088𝑙𝑛𝑌 
                        (0.365)
*
        (486.510)
*
       (0.034)
* 14467 1150.15 0.183 
Urban 
𝑙𝑛𝑄 = 4.130 − 8476.436(1/𝑌) − 0.215𝑙𝑛𝑌 
                        (0.474)
*
        (706.721)
*
       (0.044)
* 5333 233.83 0.072 
Rural 
𝑙𝑛𝑄 = −1.009 − 4674.236(1/𝑌) + 0.313𝑙𝑛𝑌 
                        (0.405)
*
        (486.403)
*
       (0.038)
* 9134 1961.81 0.357 
C
o
o
k
in
g
 O
il
 Overall 
𝑙𝑛𝑄 = 0.464 − 7580.166(1/𝑌) + 0.130𝑙𝑛𝑌 
                        (0.431)        (802.725)
*
       (0.039)
* 4099 553.49 0.203 
Urban 
𝑙𝑛𝑄 = 1.121 − 8180.129(1/𝑌) + 0.068𝑙𝑛𝑌 
                        (0.507)
*
        (1040.695)
*
       (0.046)
 2706 325.54 0.178 
Rural 
𝑙𝑛𝑄 = −3.641 − 2547.987(1/𝑌) + 0.516𝑙𝑛𝑌 
                        (1.071)
*
        (1527.295)       (0.1001)
* 1393 198.17 0.213 
T
ea
 
Overall 
𝑙𝑛𝑄 = 4.850 − 6610.335(1/𝑌) + 0.168𝑙𝑛𝑌 
                        (0.420)
*
        (623.550)
*
       (0.039)
* 16054 1566.96 0.177 
Urban 
               𝑙𝑛𝑄 = 6.009 − 8471.368(1/𝑌) + 0.049𝑙𝑛𝑌 
                        (0.424)
*
        (702.336)
*
       (0.039)
 6487 597.83 0.153 
Rural 
𝑙𝑛𝑄 = 1.418 − 3589.076(1/𝑌) + 0.510𝑙𝑛𝑌 
                        (0.574)
*
        (727.523)
*
       (0.054)
* 9567 1394.62 0.228 
C
o
ff
ee
 
Overall 
 
    𝑙𝑛𝑄 = 4.773 − 11423.29(1/𝑌) + 0.091𝑙𝑛𝑌 
                        (0.2.673)        (9039.155)       (0.227)
 134 10.23 0.113 
(Figures in parenthesis are standard errors) 
(* indicates significant at five percent significance level) 
 
 
 
 
  
Table 4.10: Province-wise Empirical Results of Quantity Equation, 2010-11 
Food Items Empirical Results/Estimated Model 
No. of 
Observation
s 
F-
Ratio 
R
2
 
M
il
k
 F
re
sh
 
Punjab 
𝑙𝑛𝑄 = −1.454 − 3750.635(1/𝑌) + 0.556𝑙𝑛𝑌 
(0.498)
*
     (712.976)
*
             (0.046)
* 
6598 
1921.9
2 
0.410 
Sindh 
𝑙𝑛𝑄 = 3.358 − 9330.697(1/𝑌) + 0.082𝑙𝑛𝑌 
(0.523)
*
      (709.147)
*
             (0.049)
 
4038 
1187.6
9 
0.388 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −1.296 − 3685.66(1/𝑌) + 0.497𝑙𝑛𝑌 
(0.671)      (851.732)
*
              (0.063)
* 
2521 623.92 0.345 
Balochistan 
𝑙𝑛𝑄 = −4.993 − 516.538(1/𝑌) + 0.825𝑙𝑛𝑌 
(1.545)
*
     (2354.098)            (0.143)
* 
1439 226.29 0.259 
M
il
k
 P
a
ck
ed
 
Punjab 
𝑙𝑛𝑄 = 0.212 − 1152.709(1/𝑌) + 0.177𝑙𝑛𝑌 
(1.600)       (2912.148)             (0.145)
 
716 8.60 0.022 
Sindh 
𝑙𝑛𝑄 = −22.383 + 46153.66(1/𝑌) + 2.184𝑙𝑛𝑌 
(2.557)
*
  (6960.293)
*
             (0.221)
* 
180 64.45 0.337 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = 4.118 − 5601.349(1/𝑌) − 0.164𝑙𝑛𝑌 
(1.749)
*
      (2402.914)
*
             (0.165)
 
683 5.48 0.019 
Balochistan 
𝑙𝑛𝑄 = −6.617 + 706.142(1/𝑌) + 0.882𝑙𝑛𝑌 
(4.865)      (6005.953)              (0.463)
 
253 22.31 0.152 
M
il
k
 p
o
w
d
er
ed
 
Punjab 
𝑙𝑛𝑄 = 8.049 − 6094.61(1/𝑌) − 0.050𝑙𝑛𝑌 
(2.376)
*
     (4417.557)             (0.212)
 
137 3.73 0.051 
Sindh 
𝑙𝑛𝑄 = 12.472 − 17086.64(1/𝑌) − 0.424𝑙𝑛𝑌 
(2.697)
*
      (7378.895)
*
             (0.232)
 
114 3.27 0.069 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = 1.332 + 4869.728(1/𝑌) + 0.567𝑙𝑛𝑌 
(3.582)        (5268.83)             (0.333)
 
111 2.65 0.038 
Balochistan 
𝑙𝑛𝑄 = 7.022 − 8125.75(1/𝑌) + 0.030𝑙𝑛𝑌 
(3.062)
*
      (5568.342)           (0.280)
 
123 8.79 0.153 
B
ee
f 
Punjab 
𝑙𝑛𝑄 = −1.806 − 3222.483(1/𝑌) + 0.291𝑙𝑛𝑌 
(0.491)
*
     (727.078)
*
             (0.046)
* 
2781 315.76 0.191 
Sindh 
𝑙𝑛𝑄 = −0.243 − 4419.716(1/𝑌) + 0.136𝑙𝑛𝑌 
(0.550)       (855.253)
*
             (0.051)
* 
2194 215.34 0.182 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −5.182 − 1996.014(1/𝑌) + 0.065𝑙𝑛𝑌 
(0.904)
*
     (1289.567)             (0.085)
* 
2070 441.53 0.370 
Balochistan 
𝑙𝑛𝑄 = −9.685 + 5297.739(1/𝑌) + 1.056𝑙𝑛𝑌 
(0.909)
*
  (1306.019)
*
             (0.085)
* 
1576 458.91 0.388 
M
u
tt
o
n
 
Punjab 
𝑙𝑛𝑄 = −4.024 + 124.870(1/𝑌) + 0.489𝑙𝑛𝑌 
(0.762)
*
        (1531.54)             (0.068)
* 
996 144.29 0.201 
Sindh 
𝑙𝑛𝑄 = −4.982 + 4631.461(1/𝑌) + 0.547𝑙𝑛𝑌 
(1.226)
*
      (3156.287)             (0.108)
* 
484 59.36 0.259 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −1.914 − 2588.912(1/𝑌) + 0.306𝑙𝑛𝑌 
(3.761)        (8567.381)             (0.332)
 
118 7.28 0.112 
Balochistan 
𝑙𝑛𝑄 = −11.064 + 6565.151(1/𝑌) + 1.158𝑙𝑛𝑌 
(1.487)
*
   (2424.258)
*
             (0.137)
* 
689 210.57 0.422 
C
h
ic
k
en
 
Punjab 
𝑙𝑛𝑄 = −4.709 − 1840.112(1/𝑌) + 0.580𝑙𝑛𝑌 
(0.395)
*
       (581.593)
*
             (0.037)
* 
4507 
1362.4
3 
0.394 
Sindh 
𝑙𝑛𝑄 = −2.917 − 1562.282(1/𝑌) + 0.395𝑙𝑛𝑌 
(0.452)
*
       (695.600)
*
             (0.042)
* 
2913 514.87 0.274 
(Continued…..)  
 Khyber 
Pakhtunkhwa 
      𝑙𝑛𝑄 = −4.148 − 96.657(1/𝑌) + 0.536𝑙𝑛𝑌 
                  (1.114)
*
   (1923.975)             (0.102)
* 
1085 142.11 0.239 
Balochistan 𝑙𝑛𝑄 = −8.641 + 4182.515(1/𝑌) + 0.963𝑙𝑛𝑌 
                (0.740)
*
  (10601.993)
*
          (0.069)
* 
1823 607.41 0.440 
F
is
h
 
Punjab 𝑙𝑛𝑄 = −1.153 − 1436.05(1/𝑌) + 0.221𝑙𝑛𝑌 
                 (1.744)        (3674.226)           (0.156)
 
243 10.47 0.087 
Sindh 𝑙𝑛𝑄 = −3.557 + 2210.657(1/𝑌) + 0.426𝑙𝑛𝑌 
                 (0.575)
*
  (952.102)
*
             (0.053)
* 
1350 97.73 0.131 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −2.241 + 3502.008(1/𝑌) + 0.3004𝑙𝑛𝑌 
                (10.009)        (36487.73)            (0.850)
 
37 0.76 0.063 
Balochistan 𝑙𝑛𝑄 = 3.081 − 6042.701(1/𝑌) − 0.169𝑙𝑛𝑌 
                 (2.319)        (3276.381)             (0.216)
 
349 8.04 0.028 
B
a
n
a
n
a
 
Punjab 𝑙𝑛𝑄 = −0.101 − 1895.406(1/𝑌) + 0.398𝑙𝑛𝑌 
                  (0.378)        (552.390)
*
             
(0.035)
* 
3637 716.78 0.275 
Sindh 𝑙𝑛𝑄 = 1.221 − 2344.169(1/𝑌) + 0.261𝑙𝑛𝑌 
                 (0.561)
*
  (784.026)
*
             (0.052)
* 
2784 413.71 0.213 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −1.290 + 88.523(1/𝑌) + 0.506𝑙𝑛𝑌 
                  (0.976)  (1548.091)             (0.090)
* 
1206 162.00 0.255 
Balochistan 𝑙𝑛𝑄 = −5.246 + 4874.008(1/𝑌) + 0.879𝑙𝑛𝑌 
                  (1.012)
*
  (1570.14)
*
             (0.094)
* 
896 218.87 0.329 
C
it
ru
s 
Punjab 𝑙𝑛𝑄 = −0.012 − 1552.378(1/𝑌) + 0.388𝑙𝑛𝑌 
                (0.759)        (1143.642)             (0.071)
* 
1386 133.42 0.189 
Sindh 𝑙𝑛𝑄 = 1.026 − 3721.83(1/𝑌) + 0.253𝑙𝑛𝑌 
                 (1.017)        (2120.834)             
(0.091)
* 
458 47.40 0.140 
Khyber 𝑙𝑛𝑄 = −0.280 − 1997.241(1/𝑌) + 0.424𝑙𝑛𝑌 
                 (1.582)        (2347.539)             
479 55.37 0.232 
Pakhtunkhwa (0.147)
* 
Balochistan 𝑙𝑛𝑄 = −5.815 + 3931.003(1/𝑌) + 0.934𝑙𝑛𝑌 
                (2.266)
*
      (4093.369)             (0.207)
* 
354 67.74 0.230 
A
p
p
le
 
Punjab 𝑙𝑛𝑄 = −4.707 + 1150.576(1/𝑌) + 0.574𝑙𝑛𝑌 
                 (0.482)
*
     (839.851)             (0.044)
* 
2484 469.86 0.297 
Sindh 𝑙𝑛𝑄 = −1.767 − 1879.484(1/𝑌) + 0.283𝑙𝑛𝑌 
                (0.635)
*
      (1184.759)             (0.058)
* 
1289 133.78 0.212 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −4.271 + 1385.839(1/𝑌) + 0.542𝑙𝑛𝑌 
                  (0.936)
*
 (1603.598)             (0.086)
* 
982 98.44 0.197 
Balochistan 𝑙𝑛𝑄 = −10.751 + 8264.159(1/𝑌) + 1.175𝑙𝑛𝑌 
                (2.292)
*
  (3135.299)
*
             (0.215)
* 
643 80.28 0.234 
D
a
te
s 
Punjab 𝑙𝑛𝑄 = −4.359 − 52.964(1/𝑌) + 0.473𝑙𝑛𝑌 
                  (0.848)
*
  (1283.914)             (0.079)
* 
799 87.98 0.192 
Sindh 𝑙𝑛𝑄 = 2.958 − 9825.716(1/𝑌) − 0.216𝑙𝑛𝑌 
                  (2.142)      (3343.2)
*
                (0.199)
 
360 15.75 0.075 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −6.120 + 1383.423(1/𝑌) + 0.658𝑙𝑛𝑌 
                  (2.184)
*
     (3039.6)                (0.204)
* 
265 27.85 0.165 
Balochistan 𝑙𝑛𝑄 = 2.804 − 7657.247(1/𝑌) − 0.167𝑙𝑛𝑌 
                 (2.540)      (3409.62)
*
             (0.238)
 
230 10.42 0.067 
G
ra
p
es
 Punjab 𝑙𝑛𝑄 = −6.792 + 4240.507(1/𝑌) + 0.696𝑙𝑛𝑌 
                 (0.984)
*
    (2153.432)             (0.087)
* 
289 104.50 0.330 
(Continued…..)  
 Sindh 𝑙𝑛𝑄 = −0.341 − 10453.1(1/𝑌) + 0.102𝑙𝑛𝑌 
                 (1.738)        (3258.459)
*
             
(0.158)
 
184 53.50 0.316 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −6.915 + 6936.113(1/𝑌) + 0.741𝑙𝑛𝑌 
                 (3.135)
*
    (5890.552)             (0.285)
* 
110 9.56 0.148 
Balochistan 𝑙𝑛𝑄 = −8.076 + 4429.021(1/𝑌) + 0.883𝑙𝑛𝑌 
                  (3.172)
*
  (4266.466)             (0.298)
* 
212 38.91 0.290 
M
a
n
g
o
 
Punjab 𝑙𝑛𝑄 = −1.283 − 1937.068(1/𝑌) + 0.305𝑙𝑛𝑌 
                  (1.416)   (1867.205)             (0.133)
* 
660 50.36 0.146 
Sindh 𝑙𝑛𝑄 = −7.266 + 10383.02(1/𝑌) + 0.812𝑙𝑛𝑌 
                  (3.548)
*
  (4860.495)
*
             (0.332)
* 
145 3.60 0.089 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −3.759 − 1495.116(1/𝑌) + 0.534𝑙𝑛𝑌 
                  (3.462)        (5744.625)             
(0.318)
 
329 31.39 0.276 
Balochistan 𝑙𝑛𝑄 = 3.157 − 10079.44(1/𝑌) − 0.124𝑙𝑛𝑌 
                (2.140)       (3085.282)
*
             (0.199)
 
214 32.69 0.148 
P
o
ta
to
 
Punjab 𝑙𝑛𝑄 = 1.063 − 4788.323(1/𝑌) + 0.111𝑙𝑛𝑌 
                 (0.358)
*
 (504.104)
*
             (0.034)
* 
6882 686.76 0.197 
Sindh 𝑙𝑛𝑄 = 5.758 − 10546.68(1/𝑌) − 0.323𝑙𝑛𝑌 
                 (0.590)
*
 (848.328)
*
             (0.055)
* 
4087 195.48 0.078 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = 1.075 − 6424.437(1/𝑌) + 0.138𝑙𝑛𝑌 
                  (0.773)  (1113.401)
*
             (0.072)
 
2924 360.25 0.280 
Balochistan 𝑙𝑛𝑄 = −1.033 − 5804.452(1/𝑌) + 0.368𝑙𝑛𝑌 
                 (0.803)   (1092.995)
*
             (0.075)
* 
2325 712.22 0.347 
O
n
io
n
 
Punjab 𝑙𝑛𝑄 = 0.036 − 4886.643(1/𝑌) + 0.194𝑙𝑛𝑌 
                (0.294)      (411.283)
*
             (0.028)
* 
6899 1175.30 0.304 
Sindh 𝑙𝑛𝑄 = 3.194 − 8548.401(1/𝑌) − 0.093𝑙𝑛𝑌 
                 (0.443)
*
 (638.572)
*
             (0.041)
* 
4089 491.05 0.193 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −1.187 − 4139.105/𝑌) + 0.310𝑙𝑛𝑌 
                   (0.733)   (1090.927)
*
             (0.068)
* 
292 430.89 0.288 
Balochistan 𝑙𝑛𝑄 = 0.331 − 8380.721(1/𝑌) + 0.240𝑙𝑛𝑌 
                (0.717)  (1027.815)
*
             (0.067)
* 
2331 800.67 0.388 
T
o
m
a
to
 
Punjab 𝑙𝑛𝑄 = −4.158 − 1090.098(1/𝑌) + 0.489𝑙𝑛𝑌 
                 (0.298)
*
 (403.653)
*
             (0.028)
* 
5657 933.69 0.244 
Sindh 𝑙𝑛𝑄 = −1.429 − 4071.883(1/𝑌) + 0.262𝑙𝑛𝑌 
                  (0.507)
*
  (782.805)
*
             (0.047)
* 
3543 379.89 0.166 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −1.969 − 3346.079(1/𝑌) + 0.390𝑙𝑛𝑌 
                 (0.661)
*
   (1001.028)
*
             (0.061)
* 
2898 504.95 0.272 
Balochistan 𝑙𝑛𝑄 = −3.497 − 3504.325(1/𝑌) + 0.570𝑙𝑛𝑌 
                 (0.809)
*
  (1165.612)
*
             (0.075)
* 
2308 602.89 0.294 
C
a
b
b
a
g
e 
Punjab 𝑙𝑛𝑄 = 0.370 − 3616.014(1/𝑌) + 0.106𝑙𝑛𝑌 
                  (0.467)    (650.697)
*
             (0.044)
* 
4229 219.95 0.097 
Sindh 𝑙𝑛𝑄 = 2.242 − 4021.15(1/𝑌) − 0.122𝑙𝑛𝑌 
                  (0.6000)
*
  (942.049)
*
             (0.056)
* 
1697 20.73 0.028 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = 0.130 − 3905.691(1/𝑌) + 0.136𝑙𝑛𝑌 
                   (0.829)  (1251.756)
*
          (0.077)
* 
1201 93.11 0.143 
Balochistan 𝑙𝑛𝑄 = −6.815 + 4052.653(1/𝑌) + 0.782𝑙𝑛𝑌 
                 (0.678)
*
  (974.045)
*
             (0.063)
* 
1794 468.97 0.329 
(Continued…..)  
P
ea
s 
 
Punjab 𝑙𝑛𝑄 = 0.133 − 2966.839(1/𝑌)
+ 0.090𝑙𝑛𝑌 
                 (0.483)        (711.276)
*
             
(0.045)
* 
2807 107.64 0.071 
Sindh 𝑙𝑛𝑄 = 0.026 − 3191.311(1/𝑌)
+ 0.086𝑙𝑛𝑌 
                  (0.551)        (921.013)
*
             
(0.051)
 
993 77.73 0.138 
Khyber 
Pakhtunkhwa 
     𝑙𝑛𝑄 = 1.218 − 6732.201(1/𝑌) +
0.030𝑙𝑛𝑌 
                  (1.33)   (2146.38)
*
              
(0.123)
 
799 57.33 0.157 
Balochistan 𝑙𝑛𝑄 = −3.989 + 723.123(1/𝑌)
+ 0.501𝑙𝑛𝑌 
                   (1.06)
*
     (1611.2)             
(0.098)
* 
1030 191.67 0.280 
S
u
g
a
r 
Punjab 𝑙𝑛𝑄 = −6.245 + 1932.515(1/𝑌)
+ 0.822𝑙𝑛𝑌 
                  (1.186)
*
        (1556.814)         
(0.112)
* 
461 133.02 0.372 
Sindh 𝑙𝑛𝑄 = 3.867 − 8291.107(1/𝑌)
− 0.070𝑙𝑛𝑌 
                 (1.870)
*
     (2671.997)
*
         
(0.175)
 
309 44.54 0.224 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = 0.321 − 10565.84(1/𝑌)
+ 0.225𝑙𝑛𝑌 
                 (2.248)      (3350.19)
*
             
(0.209)
 
368 73.18 0.290 
Balochistan 𝑙𝑛𝑄 = −2.913 − 2700.474(1/𝑌)
+ 0.593𝑙𝑛𝑌 
               (1.432)
*
  (2141.601)             
(0.1332)
* 
991 225.64 0.318 
G
u
r 
Punjab 𝑙𝑛𝑄 = −4.411 + 2510.276(1/𝑌)
+ 0.524𝑙𝑛𝑌 
                 (1.762)
*
    (2370.668)             
473 18.93 0.085 
(0.165)
* 
Sindh 𝑙𝑛𝑄 = 3.808 − 11387.02(1/𝑌)
− 0.244𝑙𝑛𝑌 
                (2.195)     (2880.455)
*
             
(0.206)
 
311 83.03 0.276 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = 4.158 − 7588.714(1/𝑌)
− 0.173𝑙𝑛𝑌 
                (1.883)
*
  (2129.687)
*
             
(0.180)
 
516 50.95 0.084 
Balochistan 𝑙𝑛𝑄 = −5.079 + 1361.689(1/𝑌)
+ 0.617𝑙𝑛𝑌 
              (1.274)
*
     (1908.708)             
(0.119)
* 
996 152.33 0.285 
C
a
rb
o
n
a
te
d
 B
ev
er
a
g
es
 
Punjab 𝑙𝑛𝑄 = −3.792 − 2212.165(1/𝑌)
+ 0.538𝑙𝑛𝑌 
               (0.628)
*
      (1027.63)
*
             
(0.058)
* 
338 674.33 0.325 
Sindh 𝑙𝑛𝑄 = −7.235 + 7369.76(1/𝑌)
+ 0.789𝑙𝑛𝑌 
                 (0.845)
*
  (1333.624)
*
             
(0.078)
* 
1058 187.33 0.369 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −3.941 − 1247.764(1/𝑌)
+ 0.529𝑙𝑛𝑌 
                 (1.267)
*
  (2290.805)             
(0.116)
* 
688 107.73 0.230 
Balochistan 𝑙𝑛𝑄 = −4.801 + 3802.007(1/𝑌)
+ 0.577𝑙𝑛𝑌 
               (2.246)
*
     (4360.676)             
(0.203)
* 
539 44.55 0.122 
S
q
u
a
sh
es
  
S
y
ru
p
s 
Punjab 𝑙𝑛𝑄 = −3.083 + 2461.303(1/𝑌)
+ 0.359𝑙𝑛𝑌 
                (1.381)
*
 (2529.111)             
(0.125)
* 
450 15.49 0.100 
Sindh 𝑙𝑛𝑄 = −1.485 − 2477.763(1/𝑌)
+ 0.223𝑙𝑛𝑌 
                (1.233)     (2863.285)             
(0.110)
* 
292 29.85 0.232 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −0.346 − 2809.239(1/𝑌)
+ 0.118𝑙𝑛𝑌 
               (1.805)      (3047.275)             
(0.166)
 
406 9.67 0.057 
Balochistan 𝑙𝑛𝑄 = −0.975 − 363.275(1/𝑌)
+ 0.196𝑙𝑛𝑌 
                (3.169)      (4112.676)             
(0.299)
 
211 14.01 0.065 
W
h
ea
t 
&
 W
h
ea
t 
F
lo
u
r 
Punjab 𝑙𝑛𝑄 = 6.558 − 8440.321(1/𝑌)
− 0.224𝑙𝑛𝑌 
                (0.482)
*
  (686.262)
*
             
(0.045)
* 
6891 375.54 0.181 
Sindh 𝑙𝑛𝑄 = 7.649 − 11809.08(1/𝑌)
− 0.328𝑙𝑛𝑌 
                (0.580)
*
  (761.919)
*
             
(0.055)
* 
4050 557.38 0.189 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = 4.932 − 9257.742(1/𝑌)
− 0.028𝑙𝑛𝑌 
                (0.942)
*
  (1360.098)
*
             
(0.088)
 
2913 316.16 0.331 
(Continued…..)  
 Balochistan 𝑙𝑛𝑄 = −3.868 − 79.498(1/𝑌) + 0.821𝑙𝑛𝑌 
              (0.773)
*
        (1087.484)              (0.072)
* 
2327 859.31 0.463 
R
ic
e 
&
 R
ic
e 
F
lo
u
r 
Punjab 𝑙𝑛𝑄 = −1.160 − 6636.383(1/𝑌) + 0.297𝑙𝑛𝑌 
              (0.428)
*
        (625.436)
*
             (0.040)
* 
6528 1167.35 0.262 
Sindh 𝑙𝑛𝑄 = 5.800 − 13850.13(1/𝑌) − 0.283𝑙𝑛𝑌 
              (0.725)
*
        (1064.315)
*
             
(0.068)
* 
3982 304.33 0.114 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = 3.018 − 12561.62(1/𝑌) − 0.089𝑙𝑛𝑌 
               (0.867)
*
        (1193.169)
*
             (0.081)
 
2695 308.20 0.153 
Balochistan 𝑙𝑛𝑄 = −1.008 − 9737.946(1/𝑌) + 0.299𝑙𝑛𝑌 
                 (0.1.192)        (1822.813)
*
        (0.110)
* 
2057 344.10 0.211 
G
ra
m
 W
h
o
le
 
Punjab 𝑙𝑛𝑄 = 0.922 − 6375.345(1/𝑌) + 0.0781𝑙𝑛𝑌 
                  (0.500)        (777.271)
*
             (0.046)
 
4118 167.85 0.080 
Sindh 𝑙𝑛𝑄 = 0.961 − 6520.567(1/𝑌) − 0.110𝑙𝑛𝑌 
               (1.069)     (2356.742)
*
             (0.096)
 
541 9.35 0.035 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −2.187 − 1613.047(1/𝑌) + 0.219𝑙𝑛𝑌 
                (1.363)        (2525.699)             (0.124)
 
548 28.49 0.118 
Balochistan 𝑙𝑛𝑄 = −10.701 + 9046.603(1/𝑌) + 1.033𝑙𝑛𝑌 
               (1.354)
*
  (2141.863)
*
             (0.126)
* 
944 129.03 0.269 
D
a
l 
C
h
a
n
a
 
Punjab 𝑙𝑛𝑄 = 0.499 − 5840.122(1/𝑌) − 0.052𝑙𝑛𝑌 
                 (0.405)      (553.216)
*
             (0.038)
 
6051 308.76 0.097 
Sindh 𝑙𝑛𝑄 = 3.216 − 8686.124(1/𝑌) − 0.284𝑙𝑛𝑌 
                 (0.478)
*
  (677.644)
*
             (0.045)
* 
3402 215.95 0.010 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = 1.247 − 8266.017(1/𝑌) − 0.057𝑙𝑛𝑌 
                  (0.710)     (1024.46)
*
             (0.066)
 
2578 204.00 0.174 
Balochistan 𝑙𝑛𝑄 = −4.093 − 1085.621(1/𝑌) + 0.447𝑙𝑛𝑌 
               (0.914)
*
      (1264.668)             (0.086)
* 
1756 213.45 0.186 
M
a
sh
 
Punjab 𝑙𝑛𝑄 = −1.806 − 3951.324(1/𝑌) + 0.127𝑙𝑛𝑌 
               (0.536)
*
      (875.390)
*
             (0.049)
* 
3016 168.85 0.105 
Sindh 𝑙𝑛𝑄 = −0.524 − 835.392(1/𝑌) − 0.005𝑙𝑛𝑌 
                  (0.821)      (1145.098)             (0.076)
 
463 1.46 0.002 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −0.822 − 7591.792(1/𝑌) + 0.094𝑙𝑛𝑌 
               (0.980)        (1664.458)
*
             (0.090)
 
1022 149.68 0.231 
Balochistan 𝑙𝑛𝑄 = −5.060 + 3102.966(1/𝑌) + 0.478𝑙𝑛𝑌 
              (1.197)
*
      (1938.361)             (0.111)
* 
630 46.74 0.134 
M
o
o
n
g
 
Punjab 𝑙𝑛𝑄 = −1.168 − 4161.094(1/𝑌) + 0.074𝑙𝑛𝑌 
                 (0.381)
*
  (495.211)
*
             (0.036)
* 
4714 318.49 0.114 
Sindh 𝑙𝑛𝑄 = 1.633 − 7517.465(1/𝑌) − 0.148𝑙𝑛𝑌 
                (0.485)
*
      (741.888)
*
             (0.045)
* 
2711 209.38 0.132 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −2.061 − 4820.083(1/𝑌) + 0.214𝑙𝑛𝑌 
               (2.11)        (3539.63)               (0.193)
 
847 100.23 0.244 
Balochistan 𝑙𝑛𝑄 = −5.903 + 1722.378(1/𝑌) + 0.85𝑙𝑛𝑌 
                  (0.912)
*
  (1292.325)             (0.089)
* 
1305 178.56 0.237 
M
a
so
o
r 
Punjab 𝑙𝑛𝑄 = −0.983 − 4677.562(1/𝑌) + 0.051𝑙𝑛𝑌 
                (0.503)        (732.542)
*
             (0.047)
 
3734 195.15 0.099 
Sindh 𝑙𝑛𝑄 = 2.221 − 5348.938(1/𝑌) − 0.214𝑙𝑛𝑌 
                (0.508)
*
      (761.97)
*
             (0.047)
* 
1956 36.61 0.028 
(Continued…..)  
 Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −0.249 − 6568.317(1/𝑌) + 0.026𝑙𝑛𝑌 
              (1.191)        (2011.045)
*
             (0.026)
 
522 49.06 0.164 
Balochistan 𝑙𝑛𝑄 = −1.232 − 1914.91(1/𝑌) + 0.131𝑙𝑛𝑌 
                  (0.970)        (1480.68)             (0.090)
 
843 47.04 0.119 
D
es
i 
G
h
ee
 
Punjab 𝑙𝑛𝑄 = −0.379 − 6824.784(1/𝑌) + 0.1007𝑙𝑛𝑌 
               (1.754)        (3807.502)             (0.157)
 
610 25.44 0.088 
Sindh 𝑙𝑛𝑄 = 5.415 − 12658.16(1/𝑌) − 0.457𝑙𝑛𝑌 
                (4.447)        (9525.331)             (0.399)
 
149 0.93 0.009 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = −0.880 − 6495.611(1/𝑌) + 0.124𝑙𝑛𝑌 
               (1.785)        (2630.567)
*
             (0.166)
 
227 20.79 0.123 
Balochistan 𝑙𝑛𝑄 = 5.988 − 12885.76(1/𝑌) − 0.572𝑙𝑛𝑌 
                (58.353)    (129529.7)             (5.224)
 
13 0.01 0.002 
V
eg
et
a
b
le
 G
h
ee
 
Punjab    𝑙𝑛𝑄 = 2.585 − 6770.843(1/𝑌) − 0.056𝑙𝑛𝑌 
               (0.426)
*
        (568.735)
*
             (0.040)
 
6225 636.62 0.251 
Sindh 𝑙𝑛𝑄 = 7.290 − 10962.63(1/𝑌) − 0.536𝑙𝑛𝑌 
               (0.624)
*
      (827.935)
*
             (0.058)
* 
3425 135.12 0.048 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = 0.863 − 7379.241(1/𝑌) + 0.150𝑙𝑛𝑌 
                (0.779)      (1041.725)
*
             (0.073)
* 
2738 507.31 0.413 
Balochistan 𝑙𝑛𝑄 = −2.761 − 3157.075(1/𝑌) + 0.488𝑙𝑛𝑌 
               (0.813)
*
    (1137.458)
*
             (0.076)
* 
2079 519.37 0.313 
C
o
o
k
in
g
 O
il
 
Punjab 𝑙𝑛𝑄 = −0.639 − 4379.279(1/𝑌) + 0.217𝑙𝑛𝑌 
                 (0.722)  (1455.524)
*
             (0.065)
* 
1378 124.13 
 
0.143 
Sindh 𝑙𝑛𝑄 = −0.369 − 7253.394(1/𝑌) + 0.210𝑙𝑛𝑌 
                 (0.640)   (1143.327)
*
             (0.059)
* 
2065 322.50 0.241 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = 4.654 − 13515.88(1/𝑌) − 0.236𝑙𝑛𝑌 
                (1.544)
*
     (3468.656)
*
             (0.137)
 
290 22.90 0.117 
Balochistan 𝑙𝑛𝑄 = −0.729 − 7281.061(1/𝑌) + 0.270𝑙𝑛𝑌 
                 (2.591)        (3400.037)
*
           (0.244)
 
366 118.15 0.361 
T
ea
 
Punjab 𝑙𝑛𝑄 = 1.661 − 2360.645(1/𝑌) + 0.414𝑙𝑛𝑌 
                  (0.429)
*
  (598.748)
*
             (0.040)
* 
6727 907.20 0.212 
Sindh 𝑙𝑛𝑄 = 6.5561 − 7063.509(1/𝑌) + 0.036𝑙𝑛𝑌 
              (0.467)
*
        (656.853)
*
             (0.044)
 
4072 643.66 0.237 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝑄 = 4.586 − 6564.336(1/𝑌) + 0.231𝑙𝑛𝑌 
                (0.765)
*
  (1094.782)
*
             (0.071)
* 
2932 523.82 0.344 
Balochistan 𝑙𝑛𝑄 = 1.349 − 3969.619(1/𝑌) + 0.540𝑙𝑛𝑌 
               (0.811)        (1172.93)
*
             (0.076)
* 
2323 613.73 0.304 
(Figures in parenthesis are standard errors) 
(* indicates significant at five percent significance level) 
 
  
4.10 Estimates of Expenditure Equation, 2010-11 
Table 4.11 and 4.12 shows the regression results for expenditure Engel equation (3.8) 
across regions and provinces during 2010-11. It was revealed that the estimate of 𝛽𝐸 in Pakistan 
(overall) turned out to be significant in case of milk fresh, beef, chicken, fish, apple, potato, 
onion, tomato, cabbage & cauliflower, peas & moongra, sugar, carbonated beverages, wheat & 
wheat flour, rice & rice flour, gram whole, dal chana, mash, moong, masoor, desi ghee, 
vegetable ghee, cooking oil and tea while insignificant in case of milk packed, milk powder, 
mutton, citrus, banana, dates, grapes, mango, gur, honey, glucose, squashes & syrups, desi ghee 
and coffee. The 𝛽𝐸 & 𝛾𝐸  parameters were significant in all equations except milk powder, honey, 
glucose and coffee. The significant 𝛽𝐸  indicated that expenditure elasticity depends on 
household income while insignificant 𝛽𝐸 showed constant expenditure elasticity. It is to be noted 
that the significant estimate of 𝛽𝐸 was negative in most cases except fish and apple, suggesting 
that households expend more as household income increases. 
Table 4.11 further presents the estimates of expenditure elasticities across urban and rural 
households during 2010-11. The significant 𝛽𝐸 was obtained for urban households for milk fresh, 
beef, chicken, dates, potato, onion, tomato, cabbage & cauliflower, peas & moongra, sugar, 
carbonated beverages, wheat & wheat flour, rice & rice flour, gram whole, dal chana, mash, 
moong, masoor, vegetable ghee, cooking oil and tea while insignificant for milk packed, mutton, 
fish, banana, citrus, apple, grapes, mango, gur and squashes & syrups. The negative sign on 
𝛽𝐸 was found in most significant cases with the exceptions of milk packed. Both the parameters 
(𝛽𝐸 and𝛾𝐸  ) were insignificant for milk powder, gur, and desi ghee suggesting that there is no 
relationship between the expenditure on consumption of these products and household income. 
For rural households, the estimate of 𝛽𝐸 was significant for milk fresh, milk packed, 
chicken, fish, apple, potato, onion, tomato, peas & moongra, sugar, wheat & wheat flour, rice & 
rice flour, gram whole, dal chana, mash, moong, masoor, vegetable ghee and tea while 
insignificant for milk powder, beef, mutton, banana, citrus, dates, grapes, mango, gur, carbonated 
beverages and desi ghee. However, both the parameters (𝛽𝐸 and𝛾𝐸  ) were insignificant for 
squashes & syrups. The positive sign on 𝛽𝐸  for fish and apple out of all significant estimates 
showed that the households will expend less on these commodities as their income increases. 
Province-wise estimates of expenditure elasticity model during 2010-11 are illustrated in 
table 4.12. The estimate of 𝛽𝐸  in Punjab was significantly different from zero for milk fresh, 
beef, mutton, chicken, apple, potato, onion, tomato, cabbage & cauliflower, wheat & wheat flour, 
rice & rice flour, gram whole, dal chana, mash, moong, masoor, desi ghee, vegetable ghee, 
cooking oil and tea while insignificant for fish, banana, citrus, dates, grapes, mango, tomato, 
peas & moongra, sugar, gur and carbonated beverages. However, both the parameters 
(𝛽𝐸 and𝛾𝐸  ) were found insignificant for milk packed, milk powder and squashes & syrups. 
Similarly, the coefficients of 𝛽𝐸  in Sindh were found statistically significant for milk 
fresh, milk packed, beef, fish, banana, apple, grapes, potato, onion, tomato, sugar, gur, 
carbonated beverages, wheat & wheat flour, rice & rice flour, gram whole, dal chana, moong, 
masoor, vegetable ghee, cooking oil and tea while insignificant for mutton, chicken, citrus, 
mango, cabbage & cauliflower, peas & moongra, mash and desi ghee. However, in case of milk 
powder, dates, squashes & syrups and mash both the parameters (𝛽𝐸 and𝛾𝐸  ) were insignificant. 
The 𝛽𝐸 parameter was turned out to be significant in Khyber Pakhtunkhwa for milk fresh, 
milk packed, potato, onion, tomato, cabbage & cauliflower, sugar, gur, wheat & wheat flour, rice 
& rice flour, dal chana, mash, masoor, vegetable ghee, cooking oil and tea. It was also noted that 
expenditure elasticities remained constant in Khyber Pakhtunkhwa for milk powder, beef, 
chicken, banana, citrus, apple, dates, grapes, mango and carbonated beverages. The estimates of 
both the parameters (𝛽𝐸 and𝛾𝐸  ) were insignificant for mutton, fish, squashes & syrups, gram 
whole, moong and desi ghee. 
Likewise, the 𝛽𝐸 parameter in Balochistan was obtained significant for beef, mutton, 
chicken, banana, mango, dates, potato, onion, tomato, cabbage & cauliflower, rice & rice flour, 
gram whole, vegetable ghee, cooking oil and tea while the expenditure elasticity have remained 
constant for milk fresh, milk packed, citrus, apple, dates, grapes, mango, peas & moongra, sugar, 
gur, carbonated beverages, wheat & wheat flour, dal chana and mash. However, both the 
parameters (𝛽𝐸 and𝛾𝐸  ) were insignificant for milk powder, mutton, fish, squashes & syrups and 
desi ghee.  
Table 4.11: OLS Estimates of Expenditure Equation, 2010-11  
Food Items Empirical Results/Estimated Model 
No. of 
Observations 
F-ratio R
2 
M
il
k
 F
re
sh
 Overall 
𝑙𝑛𝐸 = 2.310 − 4075.426(1/𝑌) + 0.545𝑙𝑛𝑌 
(0.351)
*
        (502.874)
*
       (0.033)
* 14596 4183.80 0.404 
Urban 
𝑙𝑛𝐸 = 3.515 − 6270.213(1/𝑌) + 0.427𝑙𝑛𝑌 
(0.396)
*
        (647.792)
*
       (0.036)
* 5881 1813.11 0.417 
Rural 
𝑙𝑛𝐸 = −0.138 − 1767.427(1/𝑌) + 0.788𝑙𝑛𝑌 
(0.511)        (616.906)
*
       (0.049)
* 8715 2670.99 0.419 
M
il
k
 P
a
ck
ed
 
Overall 
𝑙𝑛𝐸 = 3.918 − 1159.008(1/𝑌) + 0.243𝑙𝑛𝑌 
(0.878)
*
        (1408.05)       (0.081)
* 1832 35.61 0.038 
Urban 
𝑙𝑛𝐸 = 1.717 + 2394.61(1/𝑌) + 0.438𝑙𝑛𝑌 
(1.338)      (2680.343)       (0.120)
* 1079 27.87 0.050 
Rural 
𝑙𝑛𝐸 = 7.056 − 5413.817(1/𝑌) − 0.043𝑙𝑛𝑌 
(2.106)
*
        (2517.258)
*
   (0.201)
 753 13.05 0.036 
M
il
k
 
P
o
w
d
er
ed
 Overall 
𝑙𝑛𝐸 = 5.834 − 5556.142(1/𝑌) + 0.091𝑙𝑛𝑌 
(1.401)
*
        (3109.263)       (0.124)
 485 22.22 0.088 
Urban 
𝑙𝑛𝐸 = 6.326 − 4724.321(1/𝑌) + 0.042𝑙𝑛𝑌 
(1.873)
*
        (4730.637)       (0.164)
 304 6.40 0.044 
Rural 
𝑙𝑛𝐸 = −4.766 + 7465.438(1/𝑌) + 1.089𝑙𝑛𝑌 
(3.347)        (4973.272)       (0.313)
* 181 15.56 0.152 
B
ee
f 
Overall 
𝑙𝑛𝐸 = 2.772 − 3504.922(1/𝑌) + 0.385𝑙𝑛𝑌 
(0.359)
*
        (528.243)
*
       (0.033)
* 8621 1305.34 0.261 
Urban 
𝑙𝑛𝐸 = 4.139 − 5572.782(1/𝑌) + 0.256𝑙𝑛𝑌 
(0.480)
*
        (803.937)
*
       (0.044)
* 3645 534.28 0.246 
Rural 
𝑙𝑛𝐸 = 0.161 − 459.801(1/𝑌) + 0.635𝑙𝑛𝑌 
(0.618)        (795.417)       (0.058)
* 4976 801.31 0.276 
M
u
tt
o
n
 
Overall 
𝑙𝑛𝐸 = 1.875 − 1375.362(1/𝑌) + 0.499𝑙𝑛𝑌 
(0.553)
*
        (1152.682)       (0.050)
* 2287 396.79 0.262 
Urban 
𝑙𝑛𝐸 = 0.582 + 2016.217(1/𝑌) + 0.610𝑙𝑛𝑌 
(0.7298)        (1736.919)       (0.065)
*
 
1242 225.16 0.272 
Rural 
𝑙𝑛𝐸 = 2.593 − 3303.648(1/𝑌) + 0.439𝑙𝑛𝑌 
(1.148)
*
        (1911.587)       (0.106)
* 1045 130.95 0.221 
C
h
ic
k
en
 Overall 
𝑙𝑛𝐸 = 1.778 − 2127.654(1/𝑌) + 0.467𝑙𝑛𝑌 
(0.282)
*
        (419.251)
*
       (0.026)
* 10328 1951.06 0.291 
Urban 
𝑙𝑛𝐸 = 2.487 − 4397.215(1/𝑌) + 0.403𝑙𝑛𝑌 
(0.422)
*
        (757.161)
*
       (0.038)
* 4610 998.46 0.324 
Rural 
𝑙𝑛𝐸 = 1.105 − 1201.313(1/𝑌) + 0.534𝑙𝑛𝑌 
(0.457)
*
        (572.478)
*
       (0.043)
* 5718 985.37 0.266 
F
is
h
 Overall 
𝑙𝑛𝐸 = −0.202 + 3754.691(1/𝑌) + 0.603𝑙𝑛𝑌 
(0.606)        (1049.268)
*
       (0.056)
* 1979 185.59 0.181 
Urban 
𝑙𝑛𝐸 = 0.120 + 2925.416(1/𝑌) + 0.571𝑙𝑛𝑌 
(0.960)        (2128.708)       (0.086)
* 889 93.63 0.185 
(Continued…..)  
 
Rural 
𝑙𝑛𝐸 = −2.353 + 6064.851(1/𝑌) + 0.812𝑙𝑛𝑌 
(0.952)
*
        (1402.199)
*
       (0.089)
* 1090 112.57 0.184 
B
a
n
a
n
a
 Overall 
𝑙𝑛𝐸 = −0.758 − 623.526(1/𝑌) + 0.563𝑙𝑛𝑌 
(0.350)
*
        (499.965)       (0.033)
* 8523 1689.43 0.308 
Urban 
𝑙𝑛𝐸 = −0.737 − 601.875(1/𝑌) + 0.557𝑙𝑛𝑌 
(0.535)        (922.780)       (0.049)
* 3927 648.53 0.290 
Rural 
𝑙𝑛𝐸 = −2.061 + 571.826(1/𝑌) + 0.693𝑙𝑛𝑌 
(0.5398)
*
        (685.907)       (0.051)
* 4596 1006.65 0.321 
C
it
ru
s 
Overall 
𝑙𝑛𝐸 = −1.237 + 247.112(1/𝑌) + 0.643𝑙𝑛𝑌 
(0.532)
*
        (801.153)       (0.0495)
* 2668 526.54 0.328 
Urban 
𝑙𝑛𝐸 = −1.216 + 45.436(1/𝑌) + 0.639𝑙𝑛𝑌 
(0.764)        (1436.658)       (0.070)
* 1228 250.46 0.337 
Rural 
𝑙𝑛𝐸 = −1.900 + 898.573(1/𝑌) + 0.709𝑙𝑛𝑌 
(0.974)        (1231.717)       (0.092)
* 1440 258.38 0.305 
A
p
p
le
 
Overall 
𝑙𝑛𝐸 = −1.348 + 511.043(1/𝑌) + 0.662𝑙𝑛𝑌 
(0.386)
*
        (640.847)       (0.036)
* 5396 1152.44 0.338 
Urban 
𝑙𝑛𝐸 = −1.174 − 219.774(1/𝑌) + 0.642𝑙𝑛𝑌 
(0.529)
*
       (1034.053)       (0.048)
* 2638 633.13 0.361 
Rural 
𝑙𝑛𝐸 = −2.854 + 1955.866(1/𝑌) + 0.812𝑙𝑛𝑌 
(0.712)
*
        (976.524)
*
       (0.067)
* 2760 518.22 0.325 
D
a
te
s 
Overall 
𝑙𝑛𝐸 = −0.026 − 2071.035(1/𝑌) + 0.513𝑙𝑛𝑌 
(0.797)        (1126.897)       (0.074)
* 1654 267.32 0.258 
Urban 
𝑙𝑛𝐸 = 1.604 − 5277.121(1/𝑌) + 0.363𝑙𝑛𝑌 
(1.139)        (2023.128)
*
       (0.104)
* 741 119.88 0.252 
Rural 
𝑙𝑛𝐸 = −2.610 + 780.833(1/𝑌) + 0.762𝑙𝑛𝑌 
(1.678)        (1967.197)       (0.160)
* 913 139.81 0.257 
G
ra
p
es
 
Overall 
𝑙𝑛𝐸 = −1.870 + 865.042(1/𝑌) + 0.703𝑙𝑛𝑌 
(0.769)
*
        (1434.421)       (0.070)
* 795 260.59 0.383 
Urban 
𝑙𝑛𝐸 = −1.807 + 754.836(1/𝑌) + 0.692𝑙𝑛𝑌 
(0.999)        (2078.806)       (0.089)
* 440 180.43 0.411 
Rural 
𝑙𝑛𝐸 = −5.618 + 5201.446(1/𝑌) + 1.064𝑙𝑛𝑌 
(2.885)        (4151.662)       (0.269)
* 355 85.51 0.369 
M
a
n
g
o
 
Overall 
𝑙𝑛𝐸 = 0.301 − 194.790(1/𝑌) + 0.518𝑙𝑛𝑌 
(0.852)        (1036.406)       (0.081)
* 1248 185.61 0.237 
Urban 
𝑙𝑛𝐸 = 0.165 − 2.821(1/𝑌) + 0.526𝑙𝑛𝑌 
(1.486)        (2183.838)       (0.138)
* 616 86.74 0.228 
Rural 
𝑙𝑛𝐸 = −0.582 + 373.823(1/𝑌) + 0.610𝑙𝑛𝑌 
(1.132)        (1190.335)       (0.109)
* 632 100.74 0.256 
P
o
ta
to
 
Overall 
𝑙𝑛𝐸 = 5.598 − 7532.037(1/𝑌) + 0.008𝑙𝑛𝑌 
(0.340)
*
        (482.861)
*
       (0.032)
 16218 1268.77 0.164 
Urban 
𝑙𝑛𝐸 = 6.674 − 9047.038(1/𝑌) − 0.106𝑙𝑛𝑌 
(6.674)
*
        (656.413)
*
       (0.037)
* 6544 418.34 0.117 
(Continued…..)  
 
Rural 
𝑙𝑛𝐸 = 1.719 − 4222.315(1/𝑌) + 0.396𝑙𝑛𝑌 
(0.4707)
*
        (558.315)
*
       (0.045)
* 9674 1388.82 0.249 
O
n
io
n
 
 
Overall 
𝑙𝑛𝐸 = 4.381 − 6780.349(1/𝑌) + 0.120𝑙𝑛𝑌 
(0.3008)
*
        (419.636)
*
       (0.028)
* 16239 1647.07 0.190 
Urban 
𝑙𝑛𝐸 = 5.050 − 7888.183(1/𝑌) + 0.049𝑙𝑛𝑌 
(0.427)
*
        (702.613)
*
       (0.039)
 6551 550.95 0.151 
Rural 
𝑙𝑛𝐸 = 1.927 − 4686.607(1/𝑌) + 0.367𝑙𝑛𝑌 
(0.476)
*
        (568.914)
*
       (0.045)
* 9688 1318.67 0.243 
T
o
m
a
to
 Overall 
𝑙𝑛𝐸 = 2.178 − 5176.669(1/𝑌) + 0.296𝑙𝑛𝑌 
(0.364)
*
        (538.112)
*
       (0.034)
* 14406 1240.10 0.155 
Urban 
𝑙𝑛𝐸 = 2.478 − 5691.301(1/𝑌) + 0.258𝑙𝑛𝑌 
(0.478)
*
        (812.408)
*
       (0.044)
* 6174 502.04 0.143 
Rural 
𝑙𝑛𝐸 = −0.241 − 3160.2(1/𝑌) + 0.538𝑙𝑛𝑌 
(0.599)        (765.330)
*
       (0.057)
* 8232 875.59 0.189 
C
a
b
b
a
g
e 
Overall 
𝑙𝑛𝐸 = 2.977 − 3529.659(1/𝑌) + 0.177𝑙𝑛𝑌 
(0.372)
*
        (552.544)
*
       (0.035)
* 8921 578.64 0.134 
Urban 
𝑙𝑛𝐸 = 4.303 − 5384.627(1/𝑌) + 0.045𝑙𝑛𝑌 
(0.482)
*
        (833.615)
*
       (0.044)
 3770 214.52 0.102 
Rural 
𝑙𝑛𝐸 = −0.7004 + 21.281(1/𝑌) + 0.538𝑙𝑛𝑌 
(0.619)        (803.042)       (0.058)
* 5150 498.16 0.199 
P
ea
s 
Overall 
𝑙𝑛𝐸 = 2.480 − 3377.978(1/𝑌) + 0.228𝑙𝑛𝑌 
(0.382)
*
        (562.388)
*
       (0.036)
* 5629 549.11 0.177 
Urban 
𝑙𝑛𝐸 = 2.384 − 3229.689(1/𝑌) + 0.230𝑙𝑛𝑌 
(0.593)
*
        (1063.571)
*
     (0.054)
* 2569 205.62 0.164 
Rural 
𝑙𝑛𝐸 = 0.838 − 1980.301(1/𝑌) + 0.393𝑙𝑛𝑌 
(0.622)        (786.782)
*
       (0.059)
* 3060 393.68 0.215 
S
u
g
a
r 
Overall 
𝑙𝑛𝐸 = 3.436 − 4648.635(1/𝑌) + 0.365𝑙𝑛𝑌 
(0.913)
*
        (1322.642)
*
       (0.085)
* 2129 251.43 0.189 
Urban 
𝑙𝑛𝐸 = 5.704 − 8929.661(1/𝑌) + 0.152𝑙𝑛𝑌 
(1.830)
*
        (2965.554)
*
       (0.169)
 496 56.18 0.208 
Rural 
𝑙𝑛𝐸 = 2.473 − 3265.058(1/𝑌) + 0.457𝑙𝑛𝑌 
(1.043)
*
        (1460.239)
*
       (0.098)
* 1633 202.86 0.190 
G
u
r 
Overall 
𝑙𝑛𝐸 = 2.648 − 1620.512(1/𝑌) + 0.307𝑙𝑛𝑌 
(0.963)
*
        (1318.382)       (0.090)
* 2296 97.45 0.077 
Urban 
𝑙𝑛𝐸 = 3.751 − 2221.084(1/𝑌) + 0.190𝑙𝑛𝑌 
(2.003)        (3158.054)       (0.185)
 521 13.10 0.048 
Rural 
𝑙𝑛𝐸 = 1.750 − 868.597(1/𝑌) + 0.397𝑙𝑛𝑌 
(1.144)        (1509.395)       (0.108)
* 1775 89.51 0.092 
H
o
n
ey
 
Overall 
 
𝑙𝑛𝐸 = 3.249 − 3269.067(1/𝑌) + 0.249𝑙𝑛𝑌 
(2.897)        (8586.634)       (0.250)
 
163 5.95 0.089 
(Continued…..)  
G
lu
co
se
 
Overall 
 
𝑙𝑛𝐸 = 3.103 − 1333.15(1/𝑌) + 0.207𝑙𝑛𝑌 
(1.347)        (2579.345)       (0.122)
 
509 20.07 0.076 
C
. 
B
ev
er
a
g
es
 
Overall 
𝑙𝑛𝐸 = 1.175 − 2360.208(1/𝑌) + 0.436𝑙𝑛𝑌 
(0.435)
*
        (737.855)
*
       (0.040)
* 5623 826.95 0.264 
Urban 
𝑙𝑛𝐸 = 1.228 − 2282.064(1/𝑌) + 0.428𝑙𝑛𝑌 
(0.526)
*
        (1028.608)
*
       (0.048)
* 3014 458.13 0.258 
Rural 
𝑙𝑛𝐸 = −0.071 − 1153.539(1/𝑌) + 0.559𝑙𝑛𝑌 
(1.046)        (1475.336)       (0.098)
 2609 355.97 0.263 
S
q
u
a
sh
es
&
 
S
y
ru
p
s 
Overall 
𝑙𝑛𝐸 = 3.837 − 2652.6(1/𝑌) + 0.174𝑙𝑛𝑌 
(0.820)
*
        (1565.752)       (0.074)
* 1359 61.51 0.113 
Urban 
𝑙𝑛𝐸 = 3.290 − 2427.154(1/𝑌) + 0.221𝑙𝑛𝑌 
(1.160)
*
        (2749.101)       (0.103)
* 729 36.02 0.124 
Rural 
𝑙𝑛𝐸 = 3.820 − 3181.925(1/𝑌) + 0.185𝑙𝑛𝑌 
(1.904)
*
        (2866.792)       (0.177)
 630 33.26 0.134 
W
h
ea
t 
&
 W
h
ea
t 
F
lo
u
r 
Overall 
𝑙𝑛𝐸 = 9.260 − 9333.805(1/𝑌) − 0.145𝑙𝑛𝑌 
(0.389)
*
        (562.133)
*
       (0.036)
* 16181 1251.23 0.225 
Urban 
𝑙𝑛𝐸 = 11.056 − 11669.56(1/𝑌) − 0.329𝑙𝑛𝑌 
(0.3996)
*
        (638.701)
*
       (0.037)
* 6506 429.49 0.132 
Rural 
𝑙𝑛𝐸 = 4.165 − 4888.287(1/𝑌) + 0.361𝑙𝑛𝑌 
(0.449)
*
        (555.885)
*
       (0.043)
* 9675 2137.91 0.395 
R
ic
e 
&
 R
ic
e 
F
lo
u
r 
Overall 
𝑙𝑛𝐸 = 3.478 − 9002.603(1/𝑌) + 0.277𝑙𝑛𝑌 
(0.326)
*
        (475.332)
*
       (0.030)
* 15262 2793.02 0.252 
Urban 
𝑙𝑛𝐸 = 3.352 − 9061.377(1/𝑌) + 0.278𝑙𝑛𝑌 
(0.444)
*
        (785.357)
*
       (0.041)
* 6312 1087.23 0.256 
Rural 
𝑙𝑛𝐸 = 1.187 − 7118.716(1/𝑌) + 0.510𝑙𝑛𝑌 
(0.594)
*
        (737.089)
*
       (0.056)
* 8950 1835.54 0.273 
G
ra
m
 W
h
o
le
 
Overall 
𝑙𝑛𝐸 = 4.935 − 7201.633(1/𝑌) − 0.024𝑙𝑛𝑌 
(0.461)
*
        (768.518)
*
       (0.042)
 6151 341.80 0.120 
Urban 
𝑙𝑛𝐸 = 5.286 − 7662.356(1/𝑌) − 0.066𝑙𝑛𝑌 
(0.567)
*
        (1096.741)
*
       (0.051)
 2996 120.50 0.081 
Rural 
𝑙𝑛𝐸 = 1.392 − 3945.135(1/𝑌) + 0.328𝑙𝑛𝑌 
(0.788)        (1095.275)
*
       (0.074)
* 3155 350.37 0.209 
D
a
l 
C
h
a
n
a
 Overall 
𝑙𝑛𝐸 = 6.589 − 8689.191(1/𝑌) − 0.190𝑙𝑛𝑌 
(0.322)
*
        (460.234)
*
       (0.030)
* 13787 729.97 0.111 
Urban 
𝑙𝑛𝐸 = 7.413 − 9882.072(1/𝑌) − 0.282𝑙𝑛𝑌 
(0.435)
*
        (745.855)
*
       (0.040)
* 5483 189.03 0.076 
Rural 
𝑙𝑛𝐸 = 2.252 − 4771.75(1/𝑌) + 0.241𝑙𝑛𝑌 
(0.477)
*
        (582.446)
*
       (0.045)
* 8304 904.39 0.189 
(Continued…..)  
M
a
sh
 
Overall 
𝑙𝑛𝐸 = 4.907 − 6219.076(1/𝑌) − 0.007𝑙𝑛𝑌 
(0.462)
*
        (764.996)
*
       (0.043)
 5131 235.38 0.091 
Urban 
𝑙𝑛𝐸 = 5.571 − 7380.627(1/𝑌) − 0.075𝑙𝑛𝑌 
(0.664)
*
        (1279.266)
*
       (0.0601)
 2566 85.71 0.061 
Rural 
𝑙𝑛𝐸 = 1.012 − 2246.201(1/𝑌) + 0.375𝑙𝑛𝑌 
(0.725)        (1045.781)
*
       (0.068)
* 2565 237.31 0.163 
M
o
o
n
g
 
 
Overall 
𝑙𝑛𝐸 = 5.039 − 6637.284(1/𝑌) − 0.018𝑙𝑛𝑌 
(0.357)
*
        (522.889)
*
       (0.033)
 9577 638.89 0.140 
Urban 
𝑙𝑛𝐸 = 6.418 − 8533.834(1/𝑌) − 0.155𝑙𝑛𝑌 
(0.470)
*
        (807.291)
*
       (0.043)
* 4202 194.62 0.091 
Rural 
𝑙𝑛𝐸 = 1.760 − 3765.923(1/𝑌) + 0.307𝑙𝑛𝑌 
(0.433)
*
        (516.570)
*
       (0.041)
* 5375 733.47 0.218 
M
a
so
o
r 
Overall 
𝑙𝑛𝐸 = 5.875 − 6281.637(1/𝑌) − 0.114𝑙𝑛𝑌 
(0.351)
*
        (520.375)
*
       (0.033)
* 7055 252.96 0.069 
Urban 
𝑙𝑛𝐸 = 6.656 − 8346.411(1/𝑌) − 0.191𝑙𝑛𝑌 
(0.475)
*
        (844.091)
*
       (0.043)
* 3215 109.96 0.062 
Rural 
𝑙𝑛𝐸 = 3.752 − 4348.231(1/𝑌) + 0.1006𝑙𝑛𝑌 
(0.505)
*
        (626.547)
*
       (0.048)
* 3840 246.88 0.107 
D
es
i 
G
h
ee
 Overall 
𝑙𝑛𝐸 = 7.074 − 8858.869(1/𝑌) − 0.008𝑙𝑛𝑌 
(1.255)
*
        (2483.807)
*
       (0.114)
 99 42.75 0.079 
Urban 
𝑙𝑛𝐸 = 3.125 + 2911.691(1/𝑌) + 0.302𝑙𝑛𝑌 
(3.032)        (7895.08)           (0.265)
 202 3.45 0.041 
Rural 
𝑙𝑛𝐸 = 2.227 − 3298.716(1/𝑌) + 0.455𝑙𝑛𝑌 
(1.342)        (2257.639)       (0.124)
* 797 75.17 0.146 
V
eg
et
a
b
le
 
G
h
ee
 
Overall 
𝑙𝑛𝐸 = 7.799 − 7786.046(1/𝑌) − 0.067𝑙𝑛𝑌 
(0.379)
*
        (510.022)
*
       (0.036)
 14467 1122.28 0.180 
Urban 
𝑙𝑛𝐸 = 8.813 − 8292.893(1/𝑌) − 0.1851𝑙𝑛𝑌 
(0.490)
*
        (740.580)
*
       (0.046)
* 5333 227.57 0.073 
Rural 
𝑙𝑛𝐸 = 3.878 − 4704.059(1/𝑌) + 0.325𝑙𝑛𝑌 
(0.428)
*
        (521.644)
*
       (0.041)
* 9134 1871.40 0.350 
C
o
o
k
in
g
 O
il
 Overall 
𝑙𝑛𝐸 = 5.211 − 7720.256(1/𝑌) + 0.157𝑙𝑛𝑌 
(0.449)
*
        (839.481)
*
       (0.041)
* 4099 577.76 0.213 
Urban 
𝑙𝑛𝐸 = 5.879 − 8582.29(1/𝑌) + 0.094𝑙𝑛𝑌 
(0.530)
*
        (1089.004)
*
       (0.048)
 2706 355.98 0.194 
Rural 
𝑙𝑛𝐸 = 1.188 − 2798.609(1/𝑌) + 0.537𝑙𝑛𝑌 
(1.069)        (1550.93)       (0.099)
* 1393 211.27 0.225 
T
ea
 
Overall 
𝑙𝑛𝐸 = 3.926 − 6630.082(1/𝑌) + 0.180𝑙𝑛𝑌 
(0.398)
*
        (590.678)
*
       (0.037)
* 16054 1769.60 0.198 
Urban 
𝑙𝑛𝐸 = 5.004 − 8521.187(1/𝑌) + 0.070𝑙𝑛𝑌 
(0.404)
*
        (668.129)
*
       (0.037)
 6487 703.54 0.175 
Rural 
𝑙𝑛𝐸 = 0.816 − 3873.729(1/𝑌) + 0.491𝑙𝑛𝑌 
(0.544)        (694.107)
*
       (0.051)
* 9567 1531.14 0.247 
C
o
ff
ee
 
Overall 
 
𝑙𝑛𝐸 = 1.247 − 5421.756(1/𝑌) + 0.359𝑙𝑛𝑌 
(4.205)        (16390.99)       (0.355)
 
134 9.77 0.193 
(Figures in parenthesis are standard errors); (* indicates significant at five percent significance level) 
Table 4.12: Province-wise Empirical Results of Expenditure Equation, 2010-11 
Food Items Empirical Results/Estimated Model 
No. of 
Observatio
ns 
F-
Ratio 
R
2
 
M
il
k
 F
re
sh
 
Punjab 
𝑙𝑛𝐸 = 1.511 − 3818.512(1/𝑌) + 0.634𝑙𝑛𝑌 
(0.522) 
*
      (755.971)
*
         (0.048)
* 
6598 
2545.4
2 
0.484 
Sindh 
𝑙𝑛𝐸 = 6.552 − 9870.295(1/𝑌) + 0.154𝑙𝑛𝑌 
(0.490) 
*
   (661.011)
*
         (0.046)
* 
4038 
1864.6
7 
0.498 
Khyber 
Pakhtunkhwa 
𝑙𝑛𝐸 = 2.602 − 3732.384(1/𝑌) + 0.502𝑙𝑛𝑌 
(0.682) 
*
       (875.367)
*
         (0.064)
* 
2521 596.75 0.334 
Balochistan 
𝑙𝑛𝐸 = −1.375 − 351.742(1/𝑌) + 0.860𝑙𝑛𝑌 
(1.463)    (2225.868)         (0.136)
* 
1439 258.33 0.290 
M
il
k
 P
a
ck
ed
 
Punjab 
𝑙𝑛𝐸 = 4.243 − 1185.512(1/𝑌) + 0.198𝑙𝑛𝑌 
(1.573) 
*
     (2854.726)         (0.142)
 
716 10.80 0.028 
Sindh 
𝑙𝑛𝐸 = −18.546 + 46488.87(1/𝑌) + 2.219𝑙𝑛𝑌 
(2.600) 
*
   (7109.272)
*
         (0.225)
* 
180 65.31 0.345 
KP 
𝑙𝑛𝐸 = 8.202 − 5891.469(1/𝑌) − 0.149𝑙𝑛𝑌 
(1.623)
*
     (2126.33)
*
         (0.154)
 
683 8.53 0.024 
Balochistan 
𝑙𝑛𝐸 = −2.461 + 1322.472(1/𝑌) + 0.897𝑙𝑛𝑌 
(4.397)     (5377.039)         (0.419)
* 
253 23.73 0.156 
M
il
k
 p
o
w
d
er
ed
 
Punjab 
𝑙𝑛𝐸 = 5.361 − 3363.366(1/𝑌) + 0.130𝑙𝑛𝑌 
(2.572) 
*
    (4821.911)         (0.229)
 
137 4.42 0.059 
Sindh 
𝑙𝑛𝐸 = 11.929 − 17204.57(1/𝑌) − 0.439𝑙𝑛𝑌 
(3.185)
*
     (9000.848)         (0.274)
 
114 2.09 0.060 
KP 
𝑙𝑛𝐸 = 0.259 + 4064.758(1/𝑌) + 0.606𝑙𝑛𝑌 
(2.937)    (4599.637)          (0.272)
* 
111 5.86 0.084 
Balochistan 
𝑙𝑛𝐸 = 2.734 − 6076.585(1/𝑌) + 0.387𝑙𝑛𝑌 
(3.468)      (6443.692)         (0.317)
 
123 15.51 0.232 
B
ee
f 
Punjab 
𝑙𝑛𝐸 = 2.528 − 2499.222(1/𝑌) + 0.388𝑙𝑛𝑌 
(0.498)
*
      (736.528)
*
         (0.046)
* 
2781 390.10 0.230 
Sindh 
𝑙𝑛𝐸 = 4.103 − 3810.811(1/𝑌) + 0.244𝑙𝑛𝑌 
(0.552)
*
     (854.692)
*
         (0.051)
* 
2194 306.92 0.230 
KP 
𝑙𝑛𝐸 = −0.031 − 1685.194(1/𝑌) + 0.664𝑙𝑛𝑌 
(0.914)      (1316.423)         (0.085)
* 
2070 443.23 0.376 
Balochistan 
𝑙𝑛𝐸 = −4.277 + 5406.653(1/𝑌) + 1.079𝑙𝑛𝑌 
(0.881)
*
     (1234.272)
*
         (0.083)
* 
1576 521.63 0.422 
M
u
tt
o
n
 
Punjab 
𝑙𝑛𝐸 = 1.763 − 1234.228(1/𝑌) + 0.511𝑙𝑛𝑌 
(0.792)
*
   (1675.849)
*
         (0.070)
* 
996 186.78 0.254 
Sindh 
𝑙𝑛𝐸 = −0.105 + 4659.105(1/𝑌) + 0.651𝑙𝑛𝑌 
(1.273)      (3130.394)         (0.113)
* 
484 75.23 0.320 
KP 
𝑙𝑛𝐸 = 3.264 − 3674.405(1/𝑌) + 0.378𝑙𝑛𝑌 
(3.226)      (7505.188)         (0.284)
 
118 13.02 0.170 
Balochistan 
𝑙𝑛𝐸 = −4.743 + 6209.132(1/𝑌) + 1.135𝑙𝑛𝑌 
(1.509)
*
      (2497.977)
*
         (0.139)
* 
689 202.31 0.413 
C
h
ic
k
en
 
Punjab 
𝑙𝑛𝐸 = 0.160 − 1206.718(1/𝑌) + 0.609𝑙𝑛𝑌 
(0.4008)   (580.298)
*
         (0.037)
* 
4507 
1244.3
1 
0.366 
Sindh 
𝑙𝑛𝐸 = 2.256 − 1289.079(1/𝑌) + 0.417𝑙𝑛𝑌 
(0.460)
*
     (707.676)         (0.043)
* 
2913 509.62 0.276 
(Continued…..)  
 KP 
𝑙𝑛𝐸 = 1.258 + 1668.92(1/𝑌) + 0.501𝑙𝑛𝑌 
(1.134)    (2064.954)         (0.104)
* 
1085 91.37 0.187 
Balochistan 
𝑙𝑛𝐸 = −4.284 + 5315.481(1/𝑌) + 1.074𝑙𝑛𝑌 
(0.738)
*
     (1041.073)
*
         (0.069)
* 
1823 675.43 0.464 
F
is
h
 
Punjab 
𝑙𝑛𝐸 = 1.634 − 845.836(1/𝑌) + 0.455𝑙𝑛𝑌 
(1.456)    (3007.681)         (0.130)
* 
243 42.80 0.232 
Sindh 
𝑙𝑛𝐸 = −0.852 + 4530.843(1/𝑌) + 0.656𝑙𝑛𝑌 
(0.793)   (1345.646)
*
         (0.073)
* 
1350 125.31 0.196 
KP 
𝑙𝑛𝐸 = 2.729 + 2723.805(1/𝑌) + 0.331𝑙𝑛𝑌 
(7.636)     (26772.24)         (0.652)
 
37 1.26 0.088 
Balochistan 
𝑙𝑛𝐸 = 2.587 + 805.925(1/𝑌) + 0.362𝑙𝑛𝑌 
(1.973)     (2872.406)         (0.184)
 
349 14.28 0.065 
B
a
n
a
n
a
 
Punjab 
𝑙𝑛𝐸 = −0.879 − 597.012(1/𝑌) + 0.588𝑙𝑛𝑌 
(0.403)
*
    (574.720)         (0.038)
* 
3637 984.34 0.353 
Sindh 
𝑙𝑛𝐸 = 1.572 − 2914.1(1/𝑌) + 0.318𝑙𝑛𝑌 
(0.674)
*
   (929.815)
*
         (0.063)
* 
2784 484.85 0.264 
KP 
𝑙𝑛𝐸 = −0.046 − 1546.884(1/𝑌) + 0.515𝑙𝑛𝑌 
(1.052)      (1683.543)         (0.097)
* 
1206 193.26 0.306 
Balochistan 
𝑙𝑛𝐸 = −5.552 + 6434.749(1/𝑌) + 1.003𝑙𝑛𝑌 
(1.176)
*
    (1830.585)
*
         (0.109)
* 
896 189.08 0.306 
C
it
ru
s 
Punjab 
𝑙𝑛𝐸 = −1.463 + 374.873(1/𝑌) + 0.671𝑙𝑛𝑌 
(0.748)       (1022.215)         (0.070)
* 
1386 277.43 0.327 
Sindh 
𝑙𝑛𝐸 = −2.102 + 1395.975(1/𝑌) + 0.700𝑙𝑛𝑌 
(0.777)
*
     (1444.163)         (0.071)
* 
458 223.18 0.467 
KP 
𝑙𝑛𝐸 = 1.247 − 3600.892(1/𝑌) + 0.424𝑙𝑛𝑌 
(1.781)    (2722.194)         (0.165)
* 
479 68.50 0.302 
Balochistan 𝑙𝑛𝐸 = −4.512 + 3954.986(1/𝑌) + 0.948𝑙𝑛𝑌 345 131.17 0.456 
(1.880)
*
     (3205.734)         (0.173)
* 
A
p
p
le
 
Punjab 
𝑙𝑛𝐸 = −2.008 + 1909.734(1/𝑌) + 0.733𝑙𝑛𝑌 
(0.517)
*
    (899.570)
*
         (0.047)
* 
2484 651.88 0.360 
Sindh 
𝑙𝑛𝐸 = 2.170 − 4065.451(1/𝑌) + 0.314𝑙𝑛𝑌 
(0.594)
*
   (933.514)
*
         (0.055)
* 
1289 376.76 0.375 
KP 
𝑙𝑛𝐸 = −1.580 + 1293.841(1/𝑌) + 0.690𝑙𝑛𝑌 
(0.789)
*
     (1259.673)         (0.073)
* 
982 170.69 0.301 
Balochistan 
𝑙𝑛𝐸 = −4.877 + 4992.324(1/𝑌) + 0.970𝑙𝑛𝑌 
(2.251)
*
   (3141.592)            (0.211)
* 
643 85.48 0.261 
D
a
te
s 
Punjab 
𝑙𝑛𝐸 = −1.682 − 325.712(1/𝑌) + 0.667𝑙𝑛𝑌 
(0.971)       (1368.44)               (0.091)
* 
799 178.43 0.339 
Sindh 
𝑙𝑛𝐸 = 3.1584 − 5983.463(1/𝑌) + 0.197𝑙𝑛𝑌 
(2.019)     (3071.064)            (0.188)
 
360 38.41 0.196 
KP 
𝑙𝑛𝐸 = −0.405 − 723.188(1/𝑌) + 0.550𝑙𝑛𝑌 
(2.366)   (3524.707)            (0.220)
* 
265 32.30 0.197 
Balochistan 
𝑙𝑛𝐸 = 3.550 − 7142.048(1/𝑌) + 0.205𝑙𝑛𝑌 
(2.383)           (3061.421)
*
         (0.224)
 
230 47.71 0.211 
G
ra
p
es
 
Punjab 
𝑙𝑛𝐸 = −2.055 + 1064.467(1/𝑌) + 0.724𝑙𝑛𝑌 
(0.976)
*
   (1969.015)         (0.087)
* 
289 146.28 0.426 
(Continued…..)  
 Sindh 
𝑙𝑛𝐸 = 2.556 − 6846.055(1/𝑌) + 0.285𝑙𝑛𝑌 
(1.504)    (3298.089)
*
         (0.134)
* 
184 60.35 0.385 
KP 
𝑙𝑛𝐸 = −5.162 + 8183.289(1/𝑌) + 1.021𝑙𝑛𝑌 
(4.443)     (7510.659)         (0.408)
* 
110 15.04 0.280 
Balochistan 
𝑙𝑛𝐸 = −3.905 + 4045.786(1/𝑌) + 0.885𝑙𝑛𝑌 
(3.332)      (4575.466)         (0.312)
* 
212 36.19 0.288 
M
a
n
g
o
 
Punjab 
𝑙𝑛𝐸 = 1.017 − 1054.872(1/𝑌) + 0.458𝑙𝑛𝑌 
(1.340)    (1722.502)         (0.126)
* 
660 98.72 0.245 
Sindh 
𝑙𝑛𝐸 = −3.444 + 6948.892(1/𝑌) + 0.844𝑙𝑛𝑌 
(2.917)     (4459.188)         (0.270)
* 
145 15.89 0.228 
KP 
𝑙𝑛𝐸 = −1.948 + 370.037(1/𝑌) + 0.743𝑙𝑛𝑌 
(2.220)    (3336.707)         (0.206)
* 
329 46.47 0.337 
Balochistan 
𝑙𝑛𝐸 = 5.760 − 7957.701(1/𝑌) − 0.006𝑙𝑛𝑌 
(1.941)
*
   (2823.985)
*
       (0.181)
 
214 35.26 0.170 
P
o
ta
to
 
Punjab 
𝑙𝑛𝐸 = 3.760 − 4799.661(1/𝑌) + 0.164𝑙𝑛𝑌 
(0.366)
*
  (486.957)
*
         (0.034)
* 
6882 663.44 0.175 
Sindh 
𝑙𝑛𝐸 = 9.606 − 11481.45(1/𝑌) − 0.375𝑙𝑛𝑌 
(0.607)
*
 (850.087)
*
         (0.057)
* 
4087 221.30 0.080 
KP 
𝑙𝑛𝐸 = 5.308 − 7828.166(1/𝑌) + 0.048𝑙𝑛𝑌 
(0.927)
*
  (1371.277)
*
         (0.086)
 
2924 288.18 0.249 
Balochistan 
𝑙𝑛𝐸 = 0.703 − 4035.62(1/𝑌) + 0.517𝑙𝑛𝑌 
(0.883)     (1217.574)
*
         (0.083)
* 
2325 613.87 0.329 
O
n
io
n
 
Punjab 
𝑙𝑛𝐸 = 3.723 − 5476.83(1/𝑌) + 0.168𝑙𝑛𝑌 
(0.360)
*
    (473.296)
*
         (0.034)
* 
6899 748.91 0.186 
Sindh 
𝑙𝑛𝐸 = 6.430 − 8073.259(1/𝑌) − 0.083𝑙𝑛𝑌 
(0.573)
*
   (811.295)
*
         (0.054) 
4089 283.93 0.112 
KP 𝑙𝑛𝐸 = 2.585 − 5084.239(1/𝑌) + 0.294𝑙𝑛𝑌 2927 379.56 0.268 
(0.837)
*
    (1221.462)
*
         (0.078)
* 
Balochistan 
𝑙𝑛𝐸 = 1.157 − 6155.91(1/𝑌) + 0.479𝑙𝑛𝑌 
(0.911)      (1269.572)
*
         (0.085)
* 
2331 625.52 0.323 
T
o
m
a
to
 
Punjab 
𝑙𝑛𝐸 = −0.121 − 2774.263(1/𝑌) + 0.472𝑙𝑛𝑌 
(0.358)     (485.800)
*
           (0.034)
* 
5657 839.49 0.229 
Sindh 
𝑙𝑛𝐸 = 1.193 − 2108.815(1/𝑌) + 0.358𝑙𝑛𝑌 
(0.634)    (946.422)
*
         (0.059)
* 
3543 265.45 0.139 
KP 
𝑙𝑛𝐸 = 1.211 − 3489.655(1/𝑌) + 0.440𝑙𝑛𝑌 
(0.829)   (1221.399)
*
         (0.077)
* 
2898 440.95 0.282 
Balochistan 
𝑙𝑛𝐸 = −1.369 − 2722.98(1/𝑌) + 0.707𝑙𝑛𝑌 
(0.806)    (1178.327)
*
         (0.075)
* 
2308 703.20 0.331 
C
a
b
b
a
g
e 
Punjab 
𝑙𝑛𝐸 = 2.922 − 3854.451(1/𝑌) + 0.182𝑙𝑛𝑌 
(0.568)
*
   (825.969)
*
         (0.053)
* 
4229 281.62 0.137 
Sindh 
𝑙𝑛𝐸 = 3.158 − 518.237(1/𝑌) + 0.128𝑙𝑛𝑌 
(0.494)
*
  (816.312)         (0.046)
* 
1697 37.26 0.043 
KP 
𝑙𝑛𝐸 = 2.768 − 3835.604(1/𝑌) + 0.194𝑙𝑛𝑌 
(0.859)
*
   (1315.264)
*
         (0.080)
* 
1201 107.59 0.155 
Balochistan 
𝑙𝑛𝐸 = −3.484 + 3826.361(1/𝑌) + 0.808𝑙𝑛𝑌 
(0.751)
*
  (1123.824)
*
         (0.070)
* 
1794 432.86 0.305 
(Continued…..)  
P
ea
s 
 
Punjab 
𝑙𝑛𝐸 = 0.909 − 1223.619(1/𝑌) + 0.364𝑙𝑛𝑌 
(0.523)           (725.440)         (0.049)
* 
2807 285.96 0.190 
Sindh 
𝑙𝑛𝐸 = 2.433 − 1958.815(1/𝑌) + 0.205𝑙𝑛𝑌 
(0.672)
*
           (1060.131)         (0.062)
 
993 89.91 0.181 
KP 
𝑙𝑛𝐸 = 4.745 − 7318.964(1/𝑌) + 0.041𝑙𝑛𝑌 
(1.218)
*
   (2046.452)
*
         (0.112)
* 
799 72.57 0.196 
Balochistan 
𝑙𝑛𝐸 = −0.472 + 1912.535(1/𝑌)
+ 0.526𝑙𝑛𝑌 
(1.114)     (1704.722)         (0.103)
* 
1030 138.01 0.231 
S
u
g
a
r 
Punjab 
𝑙𝑛𝐸 = −1.818 + 2060.755(1/𝑌)
+ 0.812𝑙𝑛𝑌 
(1.236)   (1638.979)         (0.116)
* 
461 118.60 0.356 
Sindh 
𝑙𝑛𝐸 = 8.515 − 8992.564(1/𝑌) − 0.098𝑙𝑛𝑌 
(1.801)
*
 (2532.663)
*
         (0.168)
 
309 56.30 0.259 
KP 
𝑙𝑛𝐸 = 4.652 − 10342.98(1/𝑌) + 0.221𝑙𝑛𝑌 
(2.251)
*
    (3195.093)
*
         (0.211)
 
368 77.62 0.276 
Balochistan 
𝑙𝑛𝐸 = 0.736 − 1834.41(1/𝑌) + 0.656𝑙𝑛𝑌 
(1.420)   (2079.967)           (0.132)
* 
991 246.95 0.337 
G
u
r 
Punjab 
𝑙𝑛𝐸 = 0.051 + 2139.311(1/𝑌) + 0.519𝑙𝑛𝑌 
(1.679)    (2263.162)           (0.158)
* 
473 22.02 0.099 
Sindh 
𝑙𝑛𝐸 = 8.110 − 11542.6(1/𝑌) − 0.232𝑙𝑛𝑌 
(2.166)
*
   (2839.761)
*
         (0.204)
 
311 83.61 0.278 
KP 
𝑙𝑛𝐸 = 7.886 − 7146.76(1/𝑌) − 0.107𝑙𝑛𝑌 
(1.781)
*
   (2028.112)
*
         (0.170)
 
516 52.95 0.090 
Balochistan 
𝑙𝑛𝐸 = −0.598 + 1283.761(1/𝑌)
+ 0.604𝑙𝑛𝑌 
(1.157)   (1671.39)              (0.108)
* 
996 170.16 0.282 
C
a
rb
o
n
a
t
ed
 
B
ev
e
ra
g
es
 
Punjab 
𝑙𝑛𝐸 = −0.493 − 1421.997(1/𝑌)
+ 0.591𝑙𝑛𝑌 
338 839.44 0.355 
(0.582)   (916.156)             (0.054)
* 
Sindh 
𝑙𝑛𝐸 = 1.406 + 4864.436(1/𝑌) + 0.385𝑙𝑛𝑌 
(0.684)
*
   (1237.424)
*
         (0.063)
* 
1058 29.05 0.07 
KP 
𝑙𝑛𝐸 = 0.670 − 1507.227(1/𝑌) + 0.480𝑙𝑛𝑌 
(1.307)    (2254.49)              (0.120)
* 
688 90.28 0.277 
Balochistan 
𝑙𝑛𝐸 = −3.506 + 8083.693(1/𝑌)
+ 0.884𝑙𝑛𝑌 
(2.665)   (5374.932)            (0.241)
* 
539 65.04 0.175 
S
q
u
a
sh
es
 &
 S
y
ru
p
s 
Punjab 
𝑙𝑛𝐸 = 2.888 − 1776.522(1/𝑌) + 0.527𝑙𝑛𝑌 
(1.437)
*
   (2851.011)           (0.130)
 
450 22.24 0.131 
Sindh 
𝑙𝑛𝐸 = 4.123 − 2832.563(1/𝑌) + 0.154𝑙𝑛𝑌 
(1.284)
*
 (2803.156)          (0.115)
 
292 24.70 0.175 
KP 
𝑙𝑛𝐸 = 2.751 − 1653.517(1/𝑌) + 0.261𝑙𝑛𝑌 
(1.559)     (2694.37)              (0.143)
 
406 23.71 0.125 
Balochistan 
𝑙𝑛𝐸 = 3.020 + 828.986(1/𝑌) + 0.271𝑙𝑛𝑌 
(2.731)    (3628.77)             (0.257)
 
211 14.32 0.083 
W
h
ea
t 
&
 W
h
ea
t 
F
lo
u
r 
Punjab 
𝑙𝑛𝐸 = 9.574 − 8102.93(1/𝑌) − 0.199𝑙𝑛𝑌 
(0.467)
*
   (667.622)
*
            (0.043)
* 
6891 404.14 0.186 
Sindh 
𝑙𝑛𝐸 = 10.4100 − 11200.81(1/𝑌)
− 0.272𝑙𝑛𝑌 
(0.556)
*
      (735.540)
*
            (0.052)
* 
4050 594.64 0.210 
KP 
𝑙𝑛𝐸 = 8.562 − 9596.991(1/𝑌) − 0.052𝑙𝑛𝑌 
(0.930)
*
  (1342.96)
*
            (0.087)
 
2913 322.68 0.337 
(Continued…..)  
 Balochistan 
𝑙𝑛𝐸 = −0.318 − 426.962(1/𝑌) + 0.812𝑙𝑛𝑌 
(0.772)   (1080.543)            (0.072)
* 
2327 925.00 0.470 
R
ic
e 
&
 R
ic
e 
F
lo
u
r 
Punjab 
𝑙𝑛𝐸 = 1.048 − 6341.232(1/𝑌) + 0.490𝑙𝑛𝑌 
(0.432)
*
   (628.640)
*
            (0.040)
* 
6528 1796.04 0.357 
Sindh 
𝑙𝑛𝐸 = 5.445 − 10725.27(1/𝑌) + 0.131𝑙𝑛𝑌 
(0.670)
*
   (980.083)
*
            (0.062)
* 
3982 616.23 0.211 
KP 
𝑙𝑛𝐸 = 5.674 − 11902.72(1/𝑌) + 0.055𝑙𝑛𝑌 
(0.817)
*
   (1170.861)
*
          (0.076)
 
2695 409.34 0.213 
Balochistan 
𝑙𝑛𝐸 = 2.526 − 9131.597(1/𝑌) + 0.370𝑙𝑛𝑌 
(0.972)
*
    (1493.169)
*
         (0.090)
* 
2057 561.89 0.316 
G
ra
m
 W
h
o
le
 
Punjab 
𝑙𝑛𝐸 = 4.321 − 5874.569(1/𝑌) + 0.021𝑙𝑛𝑌 
(0.490)
*
    (765.962)
*
            (0.045)
 
4118 254.28 0.117 
Sindh 
𝑙𝑛𝐸 = 5.570 − 8089.747(1/𝑌) − 0.109𝑙𝑛𝑌 
(1.100)
*
   (2511.273)
*
           (0.098)
 
541 15.71 0.063 
KP 
𝑙𝑛𝐸 = 2.316 − 2577.354(1/𝑌) + 0.232𝑙𝑛𝑌 
(1.404)     (2619.555)            (0.128)
 
548 37.95 0.144 
Balochistan 
𝑙𝑛𝐸 = −4.590 + 6370.412(1/𝑌) + 0.901𝑙𝑛𝑌 
(1.341)
*
  (2121.671)
*
          (0.124)
* 
944 144.76 0.291 
D
a
l 
C
h
a
n
a
 
Punjab 
𝑙𝑛𝐸 = 4.903 − 5983.836(1/𝑌) − 0.063𝑙𝑛𝑌 
(0.405)
*
     (551.196)
*
            (0.038)
 
6051 314.59 0.097 
Sindh 
𝑙𝑛𝐸 = 7.417 − 8381.389(1/𝑌) − 0.272𝑙𝑛𝑌 
(0.521)
*
     (767.689)
*
            (0.049)
* 
3402 154.77 0.088 
KP 
𝑙𝑛𝐸 = 5.671 − 8525.303(1/𝑌) − 0.070𝑙𝑛𝑌 
(0.747)
*
  (1092.423)
*
            (0.070)
 
2578 191.84 0.169 
Balochistan 
𝑙𝑛𝐸 = 0.146 − 788.550(1/𝑌) + 0.458𝑙𝑛𝑌 
(0.879)       (1231.541)            (0.082)
* 
1756 222.13 0.194 
M a
s h
 Punjab 𝑙𝑛𝐸 = 3.022 − 3974.535(1/𝑌) + 0.154𝑙𝑛𝑌 3016 188.15 0.122 
(0.551)
*
    (917.391)
*
            (0.051)
* 
Sindh 
𝑙𝑛𝐸 = 4.659 − 1215.315(1/𝑌) − 0.028𝑙𝑛𝑌 
(0.859)
*
    (1246.844)            (0.079)
 
463 1.32 0.002 
KP 
𝑙𝑛𝐸 = 4.546 − 9044.291(1/𝑌) + 0.070𝑙𝑛𝑌 
(1.096)
*
     (1926.821)
*
            (0.100)
 
1022 148.80 0.250 
Balochistan 
𝑙𝑛𝐸 = 1.227 + 1126.491(1/𝑌) + 0.375𝑙𝑛𝑌 
(1.299)      (2054.81)            (0.120)
* 
630 36.17 0.107 
M
o
o
n
g
 
Punjab 
𝑙𝑛𝐸 = 3.791 − 4271.176(1/𝑌) + 0.068𝑙𝑛𝑌 
(0.354)
*
     (446.477)
*
            (0.034)
* 
4717 346.07 0.117 
Sindh 
𝑙𝑛𝐸 = 6.914 − 8131.996(1/𝑌) − 0.181𝑙𝑛𝑌 
(0.544)
*
    (825.005)
*
            (0.051)
* 
2711 194.28 0.130 
KP 
𝑙𝑛𝐸 = 2.373 − 4970.592(1/𝑌) + 0.252𝑙𝑛𝑌 
(2.082)      (3486.46)            (0.191)
 
847 103.98 0.239 
Balochistan 
𝑙𝑛𝐸 = −0.359 + 1101.245(1/𝑌) + 0.529𝑙𝑛𝑌 
(0.900)     (1320.927)            (0.084)
* 
1305 162.08 0.219 
M
a
so
o
r 
Punjab 
𝑙𝑛𝐸 = 3.803 − 4676.592(1/𝑌) + 0.062𝑙𝑛𝑌 
(0.454)
*
   (634.223)
*
            (0.043)
 
3734 218.38 0.105 
Sindh 
𝑙𝑛𝐸 = 7.481 − 6205.841(1/𝑌) − 0.254𝑙𝑛𝑌 
(0.526)
*
   (758.937)
*
            (0.049)
* 
1956 53.42 0.035 
(Continued…..)  
 KP 
𝑙𝑛𝐸 = 4.543 − 6417.697(1/𝑌) + 0.032𝑙𝑛𝑌 
(1.28)
*
       (2135.605)
*
           (0.117)
 
522 45.17 0.152 
Balochistan 
𝑙𝑛𝐸 = 4.451 − 2198.492(1/𝑌) + 0.051𝑙𝑛𝑌 
(0.930)
*
      (1419.43)             (0.086)
 
843 27.17 0.071 
D
es
i 
G
h
ee
 
Punjab 
𝑙𝑛𝐸 = 7.209 − 10239.16(1/𝑌) − 0.010𝑙𝑛𝑌 
(1.713)
*
    (3537.88)
*
             (0.154)
 
610 36.86 0.104 
Sindh 
𝑙𝑛𝐸 = 11.446 − 12300.98(1/𝑌) − 0.441𝑙𝑛𝑌 
(4.391)
*
     (9349.428)            (0.395)
 
149 0.93 0.010 
KP 
𝑙𝑛𝐸 = 5.716 − 7149.095(1/𝑌) + 0.119𝑙𝑛𝑌 
(2.695)
*
    (4662.618)            (0.247)
 
227 13.71 0.131 
Balochistan 
𝑙𝑛𝐸 = 20.431 − 29348.59(1/𝑌) − 1.319𝑙𝑛𝑌 
(62.658)     (137797.3)            (5.626)
 
13 0.04 0.012 
V
eg
et
a
b
le
 G
h
ee
 
Punjab 
𝑙𝑛𝐸 = 7.609 − 6817.021(1/𝑌) − 0.054𝑙𝑛𝑌 
(0.449)
*
    (606.6431)
*
            (0.042)
 
6225 592.26 0.236 
Sindh 
𝑙𝑛𝐸 = 12.016 − 11112.13(1/𝑌) − 0.511𝑙𝑛𝑌 
(0.638)
*
      (856.557)
*
            (0.060)
* 
3425 141.45 0.052 
KP 
𝑙𝑛𝐸 = 5.843 − 7609.589(1/𝑌) + 0.150𝑙𝑛𝑌 
(0.789)
*
     (1050.8)
*
            (0.074)
* 
2738 502.53 0.395 
Balochistan 
𝑙𝑛𝐸 = 2.044 − 3360.746(1/𝑌) + 0.510𝑙𝑛𝑌 
(0.837)
*
     (1176.711)
*
          (0.078)
* 
2079 555.53 0.338 
C
o
o
k
in
g
 O
il
 
Punjab 
𝑙𝑛𝐸 = 4.008 − 3824.489(1/𝑌) + 0.254𝑙𝑛𝑌 
(0.706)
*
  (1412.462)
*
            (0.064)
* 
1378 136.12 0.154 
Sindh 
𝑙𝑛𝐸 = 4.387 − 7351.523(1/𝑌) + 0.234𝑙𝑛𝑌 
(0.701)
*
  (1237.031)
*
            (0.064)
* 
2065 304.13 0.236 
KP 
𝑙𝑛𝐸 = 8.342 − 11280.36(1/𝑌) − 0.116𝑙𝑛𝑌 
(1.475)
*
  (3245.734)
*
            (0.131)
 
290 28.43 0.115 
Balochistan 𝑙𝑛𝐸 = 4.956 − 9776.365(1/𝑌) + 0.217𝑙𝑛𝑌 366 131.68 0.393 
(2.679)      (3554.445)
*
            (0.252)
 
T
ea
 
Punjab 
𝑙𝑛𝐸 = 0.923 − 2555.802(1/𝑌) + 0.414𝑙𝑛𝑌 
(0.408)
*
     (564.244)
*
            (0.038)
* 
6727 1001.41 0.231 
Sindh 
𝑙𝑛𝐸 = 5.615 − 6771.194(1/𝑌) + 0.051𝑙𝑛𝑌 
(0.481)
*
    (664.488)
*
            (0.045)
 
4072 638.22 0.221 
KP 
𝑙𝑛𝐸 = 3.514 − 7497.16(1/𝑌) + 0.250𝑙𝑛𝑌 
(0.851)
*
     (1261.382)
*
            (0.079)
* 
2932 537.03 0.373 
Balochistan 
𝑙𝑛𝐸 = 0.205 − 3242.149(1/𝑌) + 0.567𝑙𝑛𝑌 
(0.743)           (1116.57)
*
            (0.069)
* 
2323 695.19 0.323 
(Figures in parenthesis are standard errors) 
(* indicates significant at five percent significance level) 
 
 
  
4.11 Quantity Elasticity, Expenditure and Quality Elasticities, 2007-08 
4.11.1 Quantity Elasticities, 2007-08 
The estimated quantity elasticities during 2007-08 for various food items across regions, 
provinces and income quintiles are presented in table 4.13. Products having zero quantity 
elasticities based upon the insignificant 𝛽𝑄 and 𝛾𝑄  were excluded for the elasticities estimation 
and were labeled as Not Applicable (NA) in the table.  These elasticities in Pakistan (overall) and 
across urban/rural, provinces and quintiles are discussed as under: 
4.11.1.1 Quantity Elasticities, Pakistan (overall), 2007-08 
The estimates of quantity-income elasticities of milk fresh, milk packed, beef, chicken, 
fish, potato, onion, tomato, cabbage & cauliflower, peas & moongra, sugar, glucose, wheat & 
wheat flour, rice & rice flour, gram whole, dal chana, mash, moong, masoor, vegetable ghee, 
cooking oil and tea were 0.5780, 0.5317, 0.5137, 0.5568, 0.2429, 0.3382, 0.3684, 0.4213, 
0.2508, 0.2197, 0.316, 0.1627, 0.2347, 0.4596, 0.2072, 0.238, 0.2076, 0.2328, 0.1707, 0.283, 
0.3140 and 0.4302 respectively. It can be observed that quantity elasticity of glucose (0.1627) 
has remained the lowest while that of chicken (0.5568) is the highest in Pakistan, suggesting that 
glucose is the least and chicken the highest income sensitive commodities. Further, the quantity 
elasticities were also calculated for these products at various income quintiles. The magnitudes 
of elasticities reveal that consumption of has decreased as household move from lowest to 
highest income quintile. Overall, the elasticity has remained less than 1, indicating that the 
products under discussion were treated as necessities except wheat & wheat flour and masoor 
that were treated as inferior goods at the highest income quintile. It was also noted that estimated 
quantity elasticities for sugar, dal chana, mash, moong and vegetable ghee were close to zero at 
the highest household income level, suggesting that richest households are approaching 
saturation level in terms of quantity consumed for the mentioned products. However, 
consumption of milk powder, mutton, banana, citrus, apple, grapes, date, mango, honey, 
carbonated beverages and squashes has remained constant irrespective of the household income.  
  
4.11.1.2 Quantity Elasticities, Urban Households, 2007-08 
For urban households as per the estimated quantity-income elasticity, milk fresh (0.5986) 
ranks first, followed by milk packed (0.5713), beef (0.51397), rice & rice flour (0.4346), tomato 
(0.3926), citrus (0.3253), onion (0.3219), tea (0.2803), potato (0.2617), sugar (0.2224), cooking 
oil (0.2137), masoor (0.1857), dal chana (0.1637), moong (0.1622), cabbage & cauliflower 
(0.1482), gram whole (0.1448), mash (0.1310), vegetable ghee (0.1239), wheat & wheat flour 
(0.1162), peas& moongra (0.092) and desi ghee (-0.1966). These estimates indicate that 
consumption of milk fresh was relatively the most responsive to household income while that of 
desi ghee was the least one. Further the negative sign of quantity elasticity for desi ghee reflects 
that desi ghee is treated as an inferior good. Moreover, constant quantity elasticities were also 
recorded for mutton, fish, apple, grapes, gur, honey, glucose, carbonated beverages and squashes 
& syrups and coffee indicating that urban household income has no effect on the consumption of 
these products.     
4.11.1.3 Quantity Elasticities, Rural Households, 2007-08 
Similarly, for rural households the quantity elasticities of milk fresh (0.7017) have 
remained the highest, followed by tea (0.6536), rice & rice flour (0.619), wheat & wheat flour 
(0.5952), citrus (0.5808), potato (0.5435), vegetable ghee (0.5391), sugar (0.503), onion 
(0.4928), dal chana (0.4434), mash (0.4224), masoor (0.3269), fish (0.2551) and moong 
(0.1759). Like the urban Pakistan these products were also treated as necessities by households 
in rural areas. However, constant quantity-income elasticities were observed for milk packed, 
mutton, chicken, banana, apple, dates, grapes, tomato, peas &moongra, cabbage & cauliflower, 
gur, honey, glucose, carbonated beverages, squashes & syrups, desi ghee, cooking oil and coffee.    
4.11.1.4 Quantity Elasticities, Punjab Province, 2007-08 
Table 4.7 presents quantity-income elasticities calculated for households in Punjab 
province. The estimates showed that quantity elasticities for milk fresh, chicken, rice, banana, 
tea, beef, citrus, onion, potato, cooking oil, cabbage & cauliflower, sugar, vegetable ghee, dal 
chana, mash, gram whole, masoor, moong, peas & moongra, fish and wheat & wheat flour were 
0.6522, 0.6018, 0.5844, 0.4702, 0.4667, 0.4162, 0.4012, 0.3638, 0.3164, 0.2608, 0.2582, 0.2327, 
0.2186, 0.2151, 0.2115, 0.1966, 0.1925, 0.1601, 0.1558, 0.1386 and 0.1216 respectively. All 
these estimates are less than unity indicating that these food items were treated as necessities in 
Punjab like the rest of the country. It was also observed that consumption of milk packed, milk 
powdered, mutton, apple, dates, grapes, mango, gur and desi ghee was indifferent of household 
income.    
4.11.1.5 Quantity Elasticities, Sindh Province, 2007-08 
For households in Sindh province, the calculated quantity elasticities for milk packed 
(1.1685) was ranked the highest while lowest in case of the vegetable ghee (0.0294). This 
indicated that milk packed was the most and vegetable ghee the least income sensitive products. 
The quantity elasticities for wheat & wheat flour, chicken, apple, milk fresh, beef, carbonated 
beverages, cooking oil, tea, grapes, potato, onion, mash, rice & rice flour, fish, moong, cabbage 
& cauliflower, masoor, sugar, dal chana,  and vegetable ghee were; 0.7361, 0.5038, 0.4846, 
0.4706, 0.4327, 0.4169, 0.3712, 0.3396, 0.2684, 0.2541, 0.2521, 0.2452, 0.2435, 0.2386, 0.2275, 
0.2000, 0.1978, 0.1857, 0.1757 and  0.0294 respectively. The magnitudes and signs of these 
elasticities reflected that the mentioned products were treated as necessities except milk packed. 
Constant quantity elasticities for milk packed, milk powder, mutton, banana, citrus, dates, 
mango, tomato, peas & moongra, gur, squashes & syrups, gram whole and desi ghee showed that 
household income has no effect on the consumption of these products.         
4.11.1.6 Quantity Elasticities, KP Province, 2007-08 
Likewise, the estimates of quantity-income elasticities (arranged from largest to smallest) 
have remained inelastic for rice & rice flour (0.6250), milk fresh (0.5733), onion (0.5163), 
tomato (0.5108), vegetable ghee (0.4900), milk packed (0.4570), tea (0.4430), potato (0.4378), 
gram whole (0.3876), wheat & wheat flour (0.3380), dal chana (0.3034), sugar (0.2617), moong 
(0.2103), fish (0.1560) and masoor (0.1222). However, the consumption remained indifferent of 
income for milk powdered, beef, mutton, chicken, banana, citrus, apple, dates grapes, mango and 
carbonated beverages.  
4.11.1.7 Quantity Elasticities, Balochistan Province, 2007-08 
The quantity-income elasticities for households in Balochistan are reported in table 4.7. It 
was revealed that quantity elasticity calculated for potato, tomato, wheat & wheat flour, onion, 
chicken, cabbage & cauliflower, masoor, fish, dal chana, cooking oil and mash were; 0.7609, 
0.6954, 0.6332, 0.556, 0.4220, 0.3432, 0.1937, 0.1849, 0.1369, 0.1267 and 0.118 respectively.  
With respect to quantity elasticities, potato was the highest (0.7609) while mash (0.1181) was the 
lowest in order. However, the quantity elasticities for milk fresh, milk powdered, milk packed, 
beef, mutton, chicken, citrus, apple, dates, mango, grapes, peas & moongra, sugar, carbonated 
beverages squashes & syrups, gram whole, moong, vegetable ghee and tea were constant. Thus, 
there was no change in the consumption of these commodities as the household income level 
increases.  
4.11.2 Expenditure Elasticities, 2007-08 
The expenditure elasticities derived from regression equations (table 4.8) for various food 
items across region, provinces and quintiles are reported in table 4.10. Like Quantity elasticities, 
expenditure elasticities were also estimated at five representative levels of household income 
(income quintiles). Expenditure elasticities for products having insignificant 𝛽𝐸 and 𝛾𝐸  were not 
included for further analysis and labeled as Not Applicable (NA) in table 4.10. The food items 
were considered as inferior, if the magnitude of the elasticity was less than zero, necessity 
(essential), if elasticity was between zero and one and luxury, if the elasticity was greater than 
unity. Expenditure elasticities across Pakistan (overall), urban/rural, provinces and quintiles are 
discussed below: 
4.11.2.1 Expenditure Elasticities, Pakistan (Overall), 2007-08 
The estimates of expenditure elasticities for coffee (0.9420) was recorded the highest, 
followed by milk fresh (0.6978), rice & rice flour (0.6669), apple (0.6468), citrus (0.5629), 
chicken (0.5406), beef (0.5318), tea (0.4543), tomato (0.4483), fish (0.4380), onion (0.3945), 
potato (0.3637), cabbage & cauliflower (0.3422), cooking oil (0.3407), sugar (0.3063), peas & 
moongra (0.3029), vegetable ghee (0.2950), glucose (0.2905), gram whole (0.2767), wheat & 
wheat flour (0.2695), dal chana (0.2639), masoor (0.2500), mash (0.2358), moong (0.1854) and 
milk powder (0.1715). The highest value of coffee implied that an increase in household income 
would bring greater change in coffee consumption. Thus, there would be a great appreciation in 
the consumption of coffee relative to other products in Pakistan as the household income rises.  
The low expenditure elasticity value of milk powder suggested that there would be a shift in the 
consumption to other food items as household income increases.  
It is to be noted that expenditure elasticities were decreased in magnitude as household 
move from poorest quintile to richest one. The positive sign of expenditure elasticities of the 
aforesaid products suggested that these food items were normal goods while the magnitude of 
elasticities confirmed that these food items were treated as essentials except wheat at highest 
level of income (having negative elasticity at highest income level only) by households in 
Pakistan during 2007-08.  
4.11.2.2 Expenditure Elasticities, Urban households, 2007-08 
In urban areas of Pakistan the expenditure elasticities for coffee, apple, milk fresh, rice & 
rice flour, carbonated beverages, milk packed, beef, honey, tomato, glucose, tea, onion, cabbage 
& cauliflower, potato, sugar, peas & moongra, cooking oil, gur, gram whole, dal chana, masoor, 
moong, mash, vegetable ghee and wheat & wheat flour were 0.7510, 0.6675, 0.6590, 0.6413, 
0.6240, 0.5916, 0.5318, 0.4821, 0.4183, 0.4122, 0.3781, 0.3611, 0.3103, 0.3069, 0.2852, 0.2803, 
0.2132, 0.2075, 0.1917, 0.1752, 0.1751, 0.1722, 0.1446, 0.1441 and 0.1414 respectively. The 
magnitudes of the expenditure elasticities witnessed less than unity with the highest value being 
0.6675 for apple. Constant expenditure elasticities were also recorded for mutton, chicken, fish, 
banana, citrus, dates, grapes, squashes & syrups and desi ghee. The constant expenditure 
elasticities implied that an increase in household income would cause no change in consumption 
of these food items.  
4.11.2.3 Expenditure Elasticities, Rural households, 2007-08 
For rural households, the expenditure elasticities in term of magnitudes, milk fresh 
(0.8076) ranked first, followed by rice & rice flour (0.8027), tea (0.6582), apple (0.6390), wheat 
& wheat flour (0.6163), vegetable ghee (0.5502), potato (0.5394), onion (0.5046), sugar 
(0.5045), mash (0.4759), dal chana (0.4522), cabbage & cauliflower (0.4428), coffee (0.4314), 
glucose (0.4220), fish (0.4122), gram whole (0.3980), moong (0.3681) and masoor (0.2874). 
Rice & rice flour with the expenditure elasticity of 0.8027 was the most and masoor with 0.2874 
the least sensitive product to household income. However, consumption of milk packed, beef, 
mutton, chicken, banana, citrus, dates, grapes, tomato, peas, gur, honey, carbonated beverages, 
squashes & syrups, desi ghee and cooking oil were indifferent of household income.   
4.11.2.4 Expenditure Elasticities, Punjab Province, 2007-08 
In Punjab province, the expenditure elasticities of rice & rice flour (0.8132), milk fresh 
(0.7658), apple (0.6442), chicken (0.6212), banana (0.5780), citrus (0.5777), tea (0.4988), milk 
packed (0.4932), onion (0.4069), cabbage & cauliflower (0.3799), potato (0.3592), peas & 
moongra (0.3381), mash (0.3217), cooking oil (0.2885), sugar (0.2821), gram whole (0.2777), 
vegetable ghee (0.2213), dal chana (0.2201), masoor (0.1921), fish (0.1787), wheat & wheat 
flour (0.1692) and moong (0.1638) indicated that consumption of these products changes with 
income. The highest expenditure elasticity value recorded for rice & rice flour was 0.8132 and 
lowest for moong (0.1638). However, the consumption of milk powder, beef, mutton, dates, 
grapes, mango, tomato, gur, carbonated beverages, squashes & syrups and desi ghee were 
indifferent of household income.      
4.11.2.5 Expenditure Elasticities, Sindh Province, 2007-08 
The expenditure elasticity in Sindh province for dates (0.6869) was the highest followed 
by milk fresh (0.6460), apple (0.6393), chicken (0.5424), grapes (0.5388), fish (0.4730), rice & 
rice flour (0.4624), cooking oil (0.3900), carbonated beverages (0.3895), tea (0.3423), mash 
(0.3264), onion (0.3174), wheat & wheat flour (0.2314), dal chana (0.1977), cabbage & 
cauliflower (0.1922), sugar (0.1879), potato (0.1477), moong (0.1354), masoor (0.0967) and 
vegetable ghee (0.0502). The products whose consumption was independent of income were; 
milk packed milk powder, beef, mutton, banana, citrus, mango, tomato, peas & moongra, gur, 
squashes & syrups, gram whole and desi ghee. 
4.11.2.6 Expenditure Elasticities, Khyber Pakhtunkhwa Province, 2007-08 
In KP province, the expenditure elasticities in term of magnitudes, rice & rice flour 
(0.7373) stood first in sensitivity to household income, followed by apple (0.6325), milk fresh 
(0.6207), milk packed (0.5557), onion (0.5164), vegetable ghee (0.5142), tomato (0.4996), tea 
(0.4859), potato (0.4361), wheat & wheat flour (0.3835), dates (0.3006), dal chana (0.2950), 
masoor (0.2930), squashes & syrups (0.2755), sugar (0.2459), moong (0.2367) and cooking oil 
(0.1743). However, the expenditure elasticities for milk powder, beef, mutton, chicken, fish, 
banana, citrus, grapes, mango, cabbage & cauliflower, peas & moongra, gur, carbonated 
beverages, gram whole, mash and desi ghee were found constant in term of income.  
 4.11.2.7 Expenditure Elasticities, Balochistan Province, 2007-08 
The expenditure elasticities in Balochistan for potato, desi ghee,  dates, gur, wheat & 
wheat flour, apple, milk fresh, tomato, chicken, cooking oil, fish, cabbage & cauliflower, 
masoor, mash and dal chana were 0.9622, 0.8930, 0.7016, 0.6912, 0.6895, 0.6895, 0.5930, 
0.5853, 0.4357, 0.4099, 0.4006, 0.3224, 0.1912, 0.1430 and 0.1353 respectively. The highest 
expenditure elasticity of potato (0.9622) suggested that relative to other products an increase in 
household income would bring a greater change in potato consumption. However, no change was 
observed in consumption of milk packed, milk powder, beef, mutton, banana, citrus, grapes, 
mango, onion, peas & moongra, sugar, carbonated beverages, squashes & syrups, rice & rice 
flour, gram whole, moong, desi ghee, vegetable ghee and tea with respect to household income.        
4.11.3 Quality Elasticities, 2007-08 
Quality elasticities for the products under study were calculated as the difference between 
the expenditure and the corresponding quantity elasticities. Overall, most estimated expenditure 
elasticities were larger than the corresponding quantity elasticities except a few, reflecting 
quality effect. This implies that household in Pakistan generally tend to spend more on food 
items (except few) as their income rises, though reducing the quantity they purchase. The quality 
elasticities for food items for which both expenditure and quantity elasticities could be estimated 
are presented in table 4.9.  
4.11.3.1 Quality Elasticities, Pakistan (overall), 2007-08 
In total, the quality elasticities of most of the food items during the mentioned period 
were positive except sugar, carbonated beverages, chicken, moong and milk packed, suggesting 
that Pakistani households purchase higher quality food as their income increases. The estimates 
of quality elasticities of grapes, rice & rice flour, fish, dates, citrus and mango were larger in the 
range of 0.1681 to 0.2302.  The highest elasticity among all the listed products was that of grapes 
(0.2302), followed by rice & rice flour (0.2073), fish (0.1951), dates (0.1846), citrus (0.1783), 
mango (0.1681), banana (0.1299), glucose (0.1278), milk fresh (0.1199), apple (0.1196), peas & 
moongra (0.0832), masoor (0.0794), gram whole (0.0694), squashes & syrups (0.0682), mutton 
(0.0403), wheat & wheat flour (0.0348), mash (0.0283), tomato (0.0270), cooking oil (0.0266), 
onion (0.0261), potato (0.0255), dal chana (0.0250), tea (0.0242), cabbage & cauliflower 
(0.0194), honey (0.0179), beef (0.0178) and vegetable ghee (0.0119). Quality elasticities were 
found negative for sugar (-0.0103), carbonated beverages (-0.0158), chicken (-0.0162), moong (-
0.0476) and milk packed (-0.5317). 
The estimated quality elasticity for various quintiles reveal that quality elasticity has been 
increased in apple (0.0323 to 0.1935), potato (-0.0289 to 0.1935), onion (-0.0052 to 0.0495), 
tomato (0.025 to 0.0914), peas (0.0712 to 0.0919) and rice & rice flour (0.1823 to 0.2261) as 
households move from poorest to richest quintile. However, the quality elasticity in term of 
magnitude decreased for milk fresh (0.1396 to 0.1052), beef (0.0193 to 0.0167), citrus (0.2571 to 
0.1196), cabbage & cauliflower (0.1082 to 0.0791), wheat & wheat flour (0.0727 to 0.0066), 
gram whole (0.1183 to 0.0345), dal chana (0.0485 to 0.0075), mash (0.0554 to 0.0087), masoor 
(0.0821 to 0.0773), vegetable ghee (0.0300 to -0.0017), cooking oil (0.0566 to 0.0066) and tea 
(0.0410 to 0.0116) as household move from first quintile to fifth.      
4.11.3.2 Quality Elasticities, Urban Households, 2007-08 
For urban households, the value of quality elasticities for rice & rice flour (0.2050), fish 
(0.1912), peas & moongra (0.1883), grapes (0.1881), cabbage & cauliflower (0.1620), banana 
(0.1500), apple (0.1268), tea (0.0978), citrus (0.0811), dates (0.0791), squashes & syrups 
(0.0784), sugar (0.0628), milk fresh (0.0604), coffee (0.0594), gram whole (0.0469), potato 
(0.0452), mutton (0.0419), onion (0.0392), beef (0.0262), tomato (0.0256), wheat & wheat flour 
(0.0252), milk packed (0.0203), vegetable ghee (0.0202), mash (0.0137), dal chana (0.0116), 
moong (0.0100) and chicken (0.0027) have remained positive while negative for cooking oil (-
0.0005), masoor (-0.0106) and beverages (-0.0531). The quality elasticities with positive signs 
implied that urban households are more likely to purchase high quality food. The estimates of 
quality elasticities were larger for rice & rice flour, fish, mango, peas & moongra, grapes, 
cabbage & cauliflower, banana and apple, ranging from 0.1268 for apple and 0.2050 for rice & 
rice flour. Quality elasticities were modest  for tea, citrus, dates, squashes & syrups, sugar, milk 
fresh, coffee, gram whole, potato, mutton, onion, wheat & wheat flour, beef, tomato, milk 
packed, vegetable ghee, mash, dal chana, moong in the range of 0.0100 to 0.0978 while close to 
zero for chicken. 
 4.11.3.3 Quality Elasticities, Rural Households, 2007-08 
With respect to the positive magnitudes of quality elasticities in rural Pakistan, grapes 
(0.427) was ranked first, followed by moong (0.1922), rice & rice flour (0.1837), fish (0.1570), 
gram whole (0.1359), milk fresh (0.1059), banana (0.0966), citrus (0.0942), tomato (0.0638), 
mash (0.0535), cabbage & cauliflower (0.0498), apple (0.0247), wheat & wheat flour (0.0211), 
onion (0.0118), vegetable ghee (0.0110), dal chana (0.0087), tea (0.0047) and sugar (0.0015). 
However, the negative quality elasticities were obtained for potato (-0.0041), mutton (-0.0067), 
dates (-0.0098), gur (-0.0161), beef (-0.0262), cooking oil (-0.0374), masoor (-0.0396), chicken 
(-0.0856), peas & cauliflower (-0.0931), carbonated beverages (-0.1219) and coffee (-0.3327). 
4.11.3.4 Quality Elasticities, Punjab Province, 2007-08 
In Punjab province, the quality elasticities for rice & rice flour, mango, peas & moongra, 
citrus, cabbage & cauliflower, milk fresh, mash, banana, apple, squashes & syrups, dates, gram 
whole, sugar, mutton, wheat & wheat flour, onion, potato, grapes, fish, tea, beef, cooking oil, 
chicken, carbonated beverages, dal chana, moong and vegetable ghee were 0.2288, 0.218, 
0.1823, 0.1765, 0.1217, 0.1136, 0.1102, 0.1082, 0.1017, 0.0876, 0.0835, 0.0811, 0.0494, 0.0480, 
0.0476, 0.0431, 0.0428, 0.0415, 0.0401, .0321, 0.0306, 0.0276, 0.0194, 0.0070, 0.0051, 0.0037 
and 0.0027 respectively. Further, negative quality elasticities were obtained in case of masoor (-
0.0004), tomato (-0.0036) and milk packed (-0.0052).     
4.11.3.5 Quality Elasticities, Sindh Province, 2007-08 
The magnitude of quality elasticities in Sindh province was ranked larger for grapes 
(0.2704), followed by fish (0.2344), rice & rice flour (0.2188), milk fresh (0.1754), banana 
(0.1681), mango (0.1559), apple (0.1547), mutton (0.1361), tomato (0.1281), mash (0.0812), 
citrus (0.0776), onion (0.0653), squashes & syrups (0.0602), dates (0.0474), chicken (0.0386), 
dal chana (0.0221), vegetable ghee (0.0207), cooking oil (0.0188), beef (0.0051), tea (0.0027) 
and sugar (0.0022). The negative elasticities for cabbage & cauliflower, carbonated beverages, 
milk packed, moong, masoor, potato and wheat & wheat flour were -0.0078, -0.0273, -0.0369, -
0.0921, -0.1011, -0.1064 and -0.5047 respectively. However, quality elasticities calculation for 
milk powder, peas & moongra, gur, gram whole and desi ghee could not be estimated for the 
reasons mentioned in section 4.11.1 and 4.11.2. 
4.11.3.6 Quality Elasticities, Khyber Pakhtunkhwa Province, 2007-08 
The positive values of quality elasticities in Khyber Pakhtunkhwa were in the range of 
0.0001 for onion to 0.3006 for dates. The respective elasticities for apple, cabbage & cauliflower, 
masoor, gram whole, mutton, rice & rice flour, citrus, milk packed, grapes, mango, milk fresh, 
wheat & wheat flour, tea, beef, banana, moong, vegetable ghee, cooking oil and mash were 
0.1927, 0.1737, 0.1739, 0.1265, 0.1262, 0.1123, 0.1020, 0.0979, 0.0849, 0.0545, 0.0474, 0.0455, 
0.0429, 0.0382, 0.0350, 0.0265, 0.0242, 0.0114 and 0.0004.  Quality elasticities were obtained 
negative for potato (-0.0018), dal chana (-0.0084), peas & moongra (-0.0097), fish (-0.0101), 
tomato (-0.0112), sugar (-0.0158), carbonated beverages (-0.0658) and chicken (-0.0783). 
4.11.3.7 Quality Elasticities, Balochistan Province, 2007-08 
For households in Balochistan province the quality elasticities have remained positive for 
desi ghee (0.3714), cooking oil (0.2832), fish (0.2157), potato (0.2013), grapes (0.1662), banana 
(0.0624), wheat & wheat flour (0.0562), sugar (0.0545), mango (0.0393), mash (0.0249), mutton 
(0.0235) and chicken (0.0138) while negative quality elasticities were obtained in case of beef (-
0.0003), dal chana (-0.0016), masoor (-0.0025), vegetable ghee (-0.0078), gur (-0.0166), cabbage 
& cauliflower (-0.0208), milk fresh (-0.0384), rice & rice flour (-0.0456), gram whole (-0.0464), 
apple (-0.0698), tea (-0.092), tomato (-0.1102), onion (-0.1344), dates (-0.4917) and citrus (-
0.5671).      
  
4.12 Quantity Elasticity, Expenditure and Quality Elasticities, 2010-11. 
4.12.1 Quantity Elasticities, 2010-11 
The estimates of quantity elasticities during 2010-11 for various food items across 
regions, provinces and income quintiles are presented in table 4.10. Quantity elasticities were 
also estimated at five representative levels of household income (income quintiles) for all food 
items during the mentioned period. Quantity-income elasticities for products having insignificant 
𝛽𝑄 and 𝛾𝑄  were not included for estimation of quantity elasticities and labeled as Not Applicable 
(NA) in the table. Quantity elasticities across Pakistan, urban, rural, provinces and quintiles are 
discussed below: 
4.12.1.1 Quantity Elasticities, Pakistan (overall), 2010-11 
The quantity-income elasticities of milk fresh, chicken, sugar, tomato, beef, tea, rice & 
rice flour, banana, onion, cooking oil, dates, potato, vegetable ghee, wheat & wheat flour, 
moong, cabbage & cauliflower, peas & moongra, gram whole, desi ghee, dal chana, mash and 
masoor were 0.6762, 0.6019, 0.5875, 0.5860, 0.5122, 0.5054, 0.4917, 0.4642, 0.4485, 0.4149, 
0.4002, 0.3533, 0.3316, 0.3269, 0.3106, 0.2762, 0.2687, 0.2655, 0.2593, 0.2561, 0.2285 and 
0.1824 respectively. Through these results it was observed that quantity elasticity of masoor 
(0.1824) has remained the lowest while that of the milk fresh (0.6762) the highest in Pakistan.  
Further, the quantity elasticities were also calculated for these products at various income 
quintiles. The magnitudes of these elasticities revealed that consumption of these commodities 
have decreased as household move from lowest to highest quintile. Overall, the estimates of 
quantity elasticities have remained less than unity, indicating that the products under the study 
were treated as necessities except dal chana and masoor which were treated as inferior at highest 
income quintile. It was also noted that estimated quantity elasticities for wheat & wheat flour, 
gram whole, mash, desi ghee and vegetable ghee were close to zero at highest income level, 
suggesting that Pakistani populace is approaching saturation level of quantity consumed. 
However, consumption of milk packed, mutton, fish, citrus, apple, grapes, mango, gur, 
carbonated beverages and squashes & syrups were noted independent from household income in 
Pakistan. 
4.12.1.2 Quantity Elasticities, Urban Households, 2010-11 
For urban households, as per estimated quantity-income elasticity, milk fresh (0.6504) 
ranked first, followed by chicken (0.5903), banana (0.4420), tomato (0.4377), beef (0.4302), rice 
& rice flour (0.4093), sugar (0.4069), onion (0.3619), tea (0.3585), cooking oil (0.2742), mash 
(0.2357), peas& moongra (0.2233), dates (0.2106), moong (0.1974), cabbage & cauliflower 
(0.1746), wheat & wheat flour (0.11681), vegetable ghee (0.1641), masoor (0.1484), gram whole 
(0.1381), dal chana (0.1323) and potato (0.1196). Moreover, constant quantity elasticities were 
also recorded for milk packed, mutton, fish, citrus, apple, grapes, mango, carbonated beverages 
and squashes & syrups.  
4.12.1.3 Quantity Elasticities, Rural Households, 2010-11 
  Similarly, for rural households the quantity elasticity of milk fresh (0.8273) has remained 
the highest, followed by rice & rice flour (0.7836), tea (0.7233), wheat & wheat flour (0.6634), 
tomato (0.6493), sugar (0.6150), potato (0.6141), onion (0.6069), vegetable ghee (0.5949), dal 
chana (0.5245), moong (0.5237), gram whole (0.4594), peas & moongra (0.4195), fish (0.3805) 
and masoor (0.3299). However, constant quantity-income elasticities were observed for milk 
packed, milk powder, mutton, chicken, beef, banana, citrus, apple, grapes, mango, cooking oil, 
dates cabbage & cauliflower, carbonated beverages, squashes & syrups, gur, mash and desi ghee.    
4.12.1.4 Quantity Elasticities, Punjab Province, 2010-11 
Table 4.10 presents quantity-income elasticities calculated for households in Punjab 
province. The quantity elasticities for sugar, milk fresh, chicken, carbonated beverages, rice & 
rice flour, tomato, tea, banana, onion, beef, vegetable ghee, cooking oil, potato, dal chana,  mash,  
gram whole, moong,  cabbage & cauliflower, peas & moongra, masoor and wheat & wheat flour 
were 0.8218, 0.7458, 0.6606, 0.6271, 0.6231, 0.5401, 0.5316, 0.4783, 0.4404, 0.4378, 0.3641, 
0.3564, 0.3524, 0.2915, 0.2889, 0.2862, 0.2822, 0.2812, 0.2258, 0.2203 and 0.2016 respectively. 
It was also revealed that consumption of mutton, citrus, apple, dates, grapes, mango, gur and 
squashes was indifferent of household income.    
 
 
4.12.1.5 Quantity Elasticities, Sindh Province, 2010-11 
For households in Sindh province, the calculated quantity elasticities for milk packed 
(1.2222) was ranked the highest while lowest for masoor (0.0411). In case of milk packed the 
greater than unity quantity elasticity indicates that households in the province of Sindh 
considered the product as luxury. This may be due to the fact that there exists significant 
variation in the unit values of fresh milk and milk packed and the convenience of availability. 
The quantity elasticities for gur, carbonated beverages, cooking oil, milk fresh, chicken, tomato, 
dates, rice & rice flour, sugar, grapes, banana, milk powder, mango, tea, onion, beef, fish, wheat 
& wheat flour, potato, gram whole, moong, dal chana, peas & moongra, cabbage & cauliflower 
and vegetable ghee were; 0.5893, 0.5201, 0.5170, 0.4989, 0.4683, 0.4624, 0.4516, 0.4357, 
0.4291, 0.3760, 0.3717, 0.3716, 0.3696, 0.3686, 0.3539, 0.3355, 0.3312, 0.2876, 0.2282, 0.2167, 
0.1992, 0.1629, 0.1374, 0.0650, 0.0548 and 0.0294 respectively. Based on these estimates, 
generally, it can be concluded that the consumers in the province of Sindh are approaching 
saturation point in the consumption of those commodities whose income elasticity is nearing 
zero. Constant quantity elasticities for mutton, apple and squashes & syrups show that household 
income has no effect on the consumption of these products.         
4.12.1.6 Quantity Elasticities, Khyber Pakhtunkhwa Province, 2010-11 
Likewise, the estimates of quantity-income elasticities in Khyber Pakhtunkhwa have 
remained inelastic for milk fresh (0.6804), dates (0.6582, rice & rice flour (0.6202), tea (0.5626), 
tomato (0.5582), vegetable ghee (0.5395), onion (0.5186), sugar (0.5026), wheat & wheat flour 
(0.4677), dal chana (0.4147), cooking oil (0.4040), gur (0.3967), potato (0.3242), cabbage & 
cauliflower (0.3191), mash (0.3143), peas & moongra (0.2875), masoor (0.2866), desi ghee 
(0.2616) and milk packed (0.0026). The consumption was indifferent of income for beef, 
chicken, banana, citrus, apple, grapes, carbonated beverages and squashes & syrups.  
4.12.1.7 Quantity Elasticities, Balochistan Province 
For households in Balochistan, the quantity-income elasticities for mutton, wheat & 
wheat flour, rice & rice flour, beef, tomato, apple, tea, chicken, onion, potato, vegetable ghee, 
banana, gram whole, sugar, squashes & syrups, cabbage & cauliflower, mango, cooking oil and 
dates were; 0.8814, 0.8206, 0.8025, 0.7872, 0.7566, 0.7545, 0.7520, 0.7402, 0.6865, 0.6767, 
0.6546, 0.6517, 0.6152, 0.5932, 0.5770, 0.5735, 0.4745, 0.3805 and 0.2412 respectively. 
However, consumption of milk fresh, citrus, grapes, peas & moongra, gur, carbonated beverages, 
dal chana, mash and moong has remained constant at all level of household income. 
4.12.2 Expenditure Elasticities, 2010-11 
The expenditure elasticities estimated from regression equations (table 4.8) for various 
food items across region, provinces and quintiles are presented in table 4.10. Like Quantity 
elasticities, expenditure elasticities were also estimated at five representative levels of household 
income (income quintiles). Expenditure elasticities for products having insignificant 𝛽𝐸 and 
𝛾𝐸  were not included for analysis and labeled as Not Applicable (NA) in the table. The food 
items were considered as inferior, if the magnitude of the elasticity was less than zero, necessity 
(essential), if elasticity was between zero and one and luxury, if the elasticity was greater than 
unity. Expenditure elasticities across Pakistan (overall), urban, rural, provinces and quintiles are 
discussed below: 
4.12.2.1 Expenditure Elasticities, Pakistan (Overall), 2010-11 
The estimates of expenditure elasticity for milk fresh (0.7516) was recorded the highest, 
followed by rice & rice flour (0.7292), sugar (0.5914), chicken (0.5635), tomato (0.5493), beef 
(0.5479), carbonated beverages (0.5296), tea (0.5191), onion (0.4681), cooking oil (0.4473), 
vegetable ghee (0.4164), potato (0.3860), peas & moongra (0.3802), cabbage & cauliflower 
(0.3474), wheat & wheat flour (0.3330), moong (0.3227), gram whole (0.3100), desi ghee 
(0.3040), mash (0.2563), dal chana (0.2503), fish (0.2453), masoor (0.1846), and Squashes 
(0.1739).  It is to be noted that expenditure elasticities were decreased in magnitude as household 
move from poorest quintile to richest one.  
4.12.2.2 Expenditure Elasticities, Urban households, 2010-11 
In urban areas of Pakistan the expenditure elasticities for coffee, apple, milk fresh, rice & 
rice flour, chicken, dates, carbonated beverages, beef, sugar, tea, peas & moongra, onion, 
cooking oil, tomato, gram whole, potato, mash, squashes & syrups, cabbage & cauliflower, 
moong, vegetable ghee, wheat & wheat flour, masoor and dal chana were 0.6915, 0.6569, 
0.5694, 0.5567, 0.5062, 0.4780, 0.3895, 0.6307, 0.3519, 0.3349, 0.2877, 0.2822, 0.2801, 0.2785, 
0.2564, 0.2211, 0.2173, 0.1940, 0.1867, 0.1661, 0.1405, and 0.1322 respectively. Constant 
expenditure elasticities were also recorded for milk packed, mutton, fish, banana, citrus, apple, 
grapes and mango. The constant expenditure elasticities implied that an increase in household 
income would cause no change in consumption of these food items.  
4.12.2.3 Expenditure Elasticities, Rural households, 2010-11 
For rural households, the expenditure elasticities in term of magnitudes, rice & rice flour 
(0.9261) was ranked first, followed by milk fresh (0.8917), tea (0.7213), tomato (0.7188), apple 
(0.7172), wheat & wheat flour (0.6522), potato (0.6477), onion (0.6460), sugar (0.6218), 
vegetable ghee (0.6089), chicken (0.5986), gram whole (0.5322), moong (0.5222), dal chana 
(0.5216), fish (0.5013), peas & moongra (0.4997), mash (0.4883), masoor (0.3478), milk packed 
(0.3043) and cooking oil (0.13810). However, expenditure on consumption of milk powder, beef, 
mutton, banana, citrus, dates, grapes, mango, cabbage, gur, carbonated beverages, desi ghee and 
cooking oil were observed indifferent of household income.   
4.12.2.4 Expenditure Elasticities, Punjab Province, 2010-11 
In Punjab province, the expenditure elasticities of milk fresh (0.8274), sugar (0.8121), 
rice & rice flour (0.8012), apple (0.6628), chicken (0.6620), tomato (0.6013), mutton (0.5446), 
tea (0.5421), beef (0.5014), onion (0.4445), potato (0.4054), cooking oil (0.3749), cabbage & 
cauliflower (0.3691), vegetable ghee (0.3666), desi ghee (0.3336), mash (0.3168), dal chana 
(0.2987), moong (0.2821), gram whole (0.2638), masoor (0.2202) and wheat & wheat flour 
(0.2094) indicated that consumption of these products varies as household income changes. The 
highest expenditure elasticity was recorded for milk fresh (0.8274) and lowest for wheat & wheat 
flour (0.2094). Moreover, the consumption of fish, banana, citrus, dates, grapes, mango, peas & 
moongra, gur and carbonated beverages were indifferent of household income.      
4.12.2.5 Expenditure Elasticities, Sindh Province, 2010-11 
The magnitude of expenditure elasticity in Sindh province for milk packed (1.2499) was 
the highest followed by rice & rice flour (0.6878), milk fresh (0.6818), gur (0.5974), cooking oil 
(0.5458), grapes (0.5315), apple (0.4742), sugar (0.4654), fish (0.4618), tomato (0.4616), banana 
(0.4560), onion (0.4216), beef (0.4164), tea (0.3533), wheat & wheat flour (0.3114), gram whole 
(0.2688), potato (0.2247), carbonated beverages (0.2079), moong (0.1943), dal chana (0.1595), 
vegetable ghee (0.0881) and masoor (0.0425). The products whose consumption was observed 
independent of income were; mutton, chicken, citrus, mango, cabbages & cauliflower and peas 
& moongra. 
4.12.2.6 Expenditure Elasticities, KP Province, 2010-11 
In Khyber Pakhtunkhwa, in terms of expenditure elasticity milk fresh (0.6872) stood first 
in sensitivity to household income, followed by tea (0.6292), tomato (0.6165), rice & rice flour 
(0.5877), vegetable ghee (0.5525), onion (0.5505), sugar (0.492), wheat & wheat flour (0.4848), 
dal chana (0.4277), potato (0.3951), cabbage & cauliflower (0.3744), mash (0.3744), gur 
(0.3736), cooking oil (0.3372), peas & moongra (0.3125), masoor (0.2800) and milk packed 
(0.0027). However, the expenditure elasticities for grapes, apple, banana, beef, carbonated 
beverages, chicken, citrus, mango, and dates were found constant in term of income.  
 4.12.2.7 Expenditure Elasticities, Balochistan Province, 2010-11 
The expenditure elasticities in Balochistan for mutton, tomato, rice & rice flour, wheat & 
wheat flour, onion, beef, chicken, tea, potato, banana, vegetable ghee, sugar, gram whole, 
cabbage & cauliflower, cooking oil, dates and mango were 0.8729, 0.8520, 0.8419, 0.8117, 
0.8072, 0.8042, 0.7907, 0.7398, 0.7315, 0.7039, 0.6877, 0.6564, 0.6162, 0.6115, 0.5109, 0.3805 
and 0.3746 respectively. However, no change was observed in consumption of milk fresh, milk 
packed, grapes, gur, apple, carbonated beverages, moong, dal chana, citrus and peas & moongra 
with respect to household income.        
4.12.3 Quality Elasticities, 2010-11 
Quality elasticities for the products under study were calculated as the difference between 
the expenditure and the corresponding quantity elasticities. Overall, most estimated expenditure 
elasticities were observed larger in magnitudes than the corresponding quantity elasticities 
except few products, reflecting a quality effect whereby quantity purchased decline 
proportionately to increase in expenditure in most food items. This implies that household tends 
to spend more on food items (except a few) as their income rise. The estimates of quality 
elasticities for food items for which both expenditure and quantity elasticities could be estimated 
are presented in table 4.10.  
4.12.3.1 Quality Elasticities, Pakistan (Overall), 2010-11 
In general, the quality elasticities of most of the food items during 2010-11 have 
remained positive except dal chana, squashes & syrups, tomato, chicken, carbonated beverages 
and fish. This implied that Pakistani consumers purchase higher quality food as their income 
increases. The highest elasticity among all the listed products was that of citrus (0.2515), 
followed by grapes (0.2431), rice & rice flour (0.0.2375), apple (0.1854), mango (0.1636), dates 
(0.1125), peas & moongra (0.1115), banana (0.0992), vegetable ghee (0.0848), milk fresh 
(0.0754), cabbage & cauliflower (0.0712), desi ghee (0.0446), gram whole (0.0445), beef 
(0.0357), potato (0.0328), cooking oil (0.0324), mash (0.0278), onion (0.0196), gur (0.0140), tea 
(0.0137), moong (0.0122), wheat & wheat flour (0.0061), mutton (0.0049), sugar (0.0039), milk 
packed (0.0033) and masoor (0.0022). Quality elasticities were negative for dal chana (-0.0058), 
squashes & syrups (-0.0341), tomato (-0.0367), chicken (-0.0384), carbonated beverages (-
0.0467) and fish (-0.0806). 
The quality elasticity estimated at various income quintiles has increased in term of 
magnitude for beef (0.0332 to 0.0376), fish (-0.3095 to 0.1998), banana (0.0538 to 0.1318), dates 
(0.0010 to 0.1927), peas & moongra (0.0978 to 0.1214), sugar (-0.0076 to 0.0121), rice & rice 
flour (0.2019 to 0.2639) and vegetable ghee (0.0818 to 0.0870) while decreased for milk fresh 
(0.1087 to 0.0514), potato (0.0624 to 0.0109), onion (0.0320 to 0.0104), cabbage & cauliflower 
(0.0771 to 0.0669), wheat & wheat flour (0.0160 to -0.0012), gram whole (0.0860 to 0.0141), dal 
chana (0.0067 to -0.0150), mash, moong (0.0545 to 0.0089), masoor (0.0121 to -0.0049), desi 
ghee (0.0822 to 0.0151), cooking oil (0.0375 to 0.0287) and tea (0.0146 to 0.0130) as households 
move from poorest quintile to richest one.     
4.12.3.2 Quality Elasticities, Urban Households, 2010-11 
For urban households, the value of quality elasticities for dates (0.3461), citrus (0.3134), 
grapes (0.2931), fish (0.2660), rice & rice flour (0.2475), apple (0.1843), mango (0.1646), potato 
(0.1589), gram whole (0.1420), peas & moongra (0.1286), banana (0.1154), beef (0.0478), 
cabbage & cauliflower (0.0427), milk fresh (0.0411), milk packed (0.0339), vegetable ghee 
(0.0226), mutton (0.0217), mash (0.0207), cooking oil (0.0135) and tea (0.0021) have remained 
positive while negative quality elasticities were obtained for dal chana (-0.0001), wheat & wheat 
flour (-0.0020), moong (-0.0034), masoor (-0.0079), sugar (-0.0174), chicken (-0.0209), onion (-
0.0269), carbonated beverages (-0.0585), squashes & syrups (-0.1064) and tomato (-0.1555). The 
quality elasticities with positive signs implied that urban households are more likely to purchase 
high quality food. The estimates of quality elasticities were larger for dates, citrus, grapes, fish, 
rice & rice flour, apple, mango, potato, gram whole, peas & moongra and banana, ranging from 
0.1154 for banana and 0.3461 for dates. Quality elasticities were modest for beef, cabbage & 
cauliflower, milk fresh, milk packed, vegetable ghee, mutton, mash, cooking oil in the range of 
0.0135 to 0.0478 while close to zero for tea. 
 4.12.3.3 Quality Elasticities, Rural Households, 2010-11 
With respect to the positive magnitudes of quality elasticities in rural Pakistan, milk 
powder (0.314) was ranked first, followed by milk packed (0.2735), mango (0.1684), dates 
(0.1478), rice & rice flour (0.1426), citrus (0.1264), mash (0.1241), fish (0.1208), grapes 
(0.1184), banana (0.1096), apple (0.0817), peas & moongra (0.0802), gram whole (0.0729), 
tomato (0.0696), milk fresh (0.0644), onion (0.0392), potato (0.0336), masoor (0.0179), 
vegetable ghee (0.0140) and sugar (0.0068). However, the negative quality elasticities were 
obtained for cabbage & cauliflower (-0.0010), moong (-0.0015), tea (-0.0021), dal chana (-
0.0029), gur (-0.0057), chicken (-0.0107), wheat & wheat flour (-0.0111), desi ghee (-0.0220), 
beef (-0.0395), carbonated beverages (-0.0928), mutton (-0.1122) and cooking oil (-0.3778). The 
negative quality elasticity may be because of the fact that food markets in rural areas are not as 
developed as in urban centers and lack heterogeneity and diversity of the product leaving no 
substantial changes in unit price.  
4.12.3.4 Quality Elasticities, Punjab Province, 2010-11 
In Punjab province, the quality elasticities for fish, desi ghee, citrus, dates, rice & rice 
flour, mango, peas & moongra, banana, apple, cabbage & cauliflower, milk fresh, beef, tomato, 
mutton, potato, mash, grapes, cooking oil, tea, wheat & wheat flour, dal chana, onion and 
vegetable ghee were 0.4555, 0.3336, 0.2826, 0.1939, 0.1782, 0.1538, 0.1377, 0.1093, 0.0883, 
0.0878, 0.0816, 0.0637, 0.0611, 0.0557, 0.0530, 0.0280, 0.0274, 0.0185, 0.0106, 0.0078, 0.0072, 
0.0042 and 0.0025 respectively. Further, negative quality elasticities were obtained in case of 
moong (-0.0001), gur (-0.0055), sugar (-0.0097), gram whole (-0.0225), chicken (-0.0298), 
carbonated beverages (-0.0357) and squashes & syrups (-0.3590).     
4.12.3.5 Quality Elasticities, Sindh Province, 2010-11 
The magnitude of quality elasticities in Sindh province for mango  was 0.4742, followed 
by citrus (0.4474), rice & rice flour (0.2520), apple (0.1908), milk fresh (0.1829), grapes 
(0.1306), mutton (0.1035), banana (0.0884), beef (0.0809), onion (0.0677), peas & moongra 
(0.0672), cabbage & cauliflower (0.0637), gram whole (0.0521), sugar (0.0363), vegetable ghee 
(0.0333), cooking oil (0.0288), milk packed (0.0278), wheat & wheat flour (0.0238), gur 
(0.0081) and masoor (0.0014). The negative elasticities for tomato, dal chana, potato, moong, 
tea, chicken, squashes, carbonated beverages and dates were -0.0008, -0.0033, -0.0035, -0.0049, 
-0.0315, -0.0365, -0.2229, -0.3122 and -0.4516 respectively. However, quality elasticities for 
milk powder, honey, glucose, mash, desi ghee and coffee could not be estimated for the reasons 
stated in section 4.12.3. 
4.12.3.6 Quality Elasticities, KP Province, 2010-11 
The positive values of quality elasticities in KP were in the range of 0.0001 for milk 
packed to 0.7432 for mango. The respective elasticities for grapes, apple, potato, tea, mash, 
tomato, cabbage & cauliflower, onion, peas, wheat & wheat flour, beef, dal chana, vegetable 
ghee, banana, milk fresh and citrus were 0.2799, 0.1479, 0.10708, 0.0666, 0.0601, 0.0574, 
0.0552, 0.0319, 0.0251, 0.0171, 0.0141, 0.0130, 0.0129, 0.0086, 0.00068 and 0.0002.  Quality 
elasticities were obtained negative for masoor (-0.0066), sugar (-0.0106), gur (-0.0325), chicken 
(-0.0393), carbonated beverages (-0.0487), cooking oil (-0.0668), dates (-0.1079) and desi ghee 
(-0.2616). 
  
4.12.3.7 Quality Elasticities, Balochistan Province, 2010-11 
For households in Balochistan province the quality elasticities have remained positive for 
milk packed (0.8966), carbonated beverages (0.3072), apple (0.2159), dates (0.1393), cooking oil 
(0.1304), onion (0.1207), tomato (0.0954), sugar (0.0632), potato (0.0549), banana (0.0522), rice 
& rice flour (0.0394), cabbage & cauliflower (0.0381), milk fresh (0.0348), vegetable ghee 
(0.0332), peas & moongra (0.0256), citrus (0.0142), dal chana (0.0110), grapes (0.0015) and 
gram whole (0.0010) while negative for beef (-0.0003), mutton (-0.0085), wheat & wheat flour (-
0.0089), tea (-0.0122), gur (-0.0134), chicken (-0.0417), moong (-0.0601), mango (-0.0999) and 
mash (-0.1037).      
Table 4.13: Estimates of Quantity, Expenditure and Quality Elasticity 
Food 
Item 
Region/ 
Province/ 
Quintile 
Quantity Elasticity Expenditure 
Elasticity 
Quality Elasticity 
2007-08 2010-11 2007-08 2010-11 2007-08 2010-11 
M
il
k
 F
re
sh
 
Overall 0.5780 0.6762 0.6978 0.7516 0.1199 0.0754 
Urban 0.5986 0.6504 0.6590 0.6915 0.0604 0.0411 
Rural 0.7017 0.8273 0.8076 0.8917 0.1059 0.0644 
Punjab 0.6522 0.7458 0.7658 0.8274 0.1136 0.0816 
Sindh 0.4706 0.4989 0.6460 0.6818 0.1754 0.1829 
KP 0.5733 0.6804 0.6207 0.6872 0.0474 0.0068 
Balochistan 0.6314 0.8254 0.5930 0.8602 -0.0384 0.0348 
Q1 0.7147 0.8310 0.8544 0.9397 0.1396 0.1087 
Q2 0.6103 0.7093 0.7348 0.7918 0.1245 0.0825 
Q3 0.5644 0.6584 0.6824 0.7300 0.1179 0.0716 
Q4 0.5240 0.6178 0.6361 0.6806 0.1121 0.0629 
Q5 0.4763 0.5645 0.5815 0.6159 0.1052 0.0514 
M il
k
 
P
a
ck ed
 Overall 0.5317 0.2398 NA 0.2431 -0.5317 0.0033 
Urban 0.5713 0.4043 0.5916 0.4382 0.0203 0.0339 
Rural NA 0.0309 NA 0.3043 NA 0.2735 
Punjab 0.4984 NA 0.4932 NA -0.0052 NA 
Sindh 1.1768 1.2222 1.1315 1.2499 -0.0369 0.0278 
KP 0.4577 0.0026 0.5557 0.0027 0.0979 0.0001 
Balochistan NA NA NA 0.8966 NA NA 
Q1 0.3561 0.2398 NA 0.2431 -0.3561 0.0033 
Q2 0.4947 0.2398 NA 0.2431 -0.4947 0.0033 
Q3 0.5630 0.2398 NA 0.2431 -0.5630 0.0033 
Q4 0.6058 0.2398 NA 0.2431 -0.6058 0.0033 
Q5 0.6378 0.2398 NA 0.2431 -0.6378 0.0033 
M
il
k
 P
o
w
d
er
 
Overall 0.2835 NA 0.1715 NA -0.1120 NA 
Urban NA NA NA NA NA NA 
Rural NA 0.7753 NA 1.0893 NA 0.3140 
Punjab NA NA NA NA NA NA 
Sindh NA 0.3716 NA NA NA NA 
KP NA NA NA NA NA NA 
Balochistan NA NA NA NA NA NA 
Q1 0.2835 NA 0.4053 NA 0.1218 NA 
Q2 0.2835 NA 0.2137 NA -0.0698 NA 
Q3 0.2835 NA 0.1282 NA -0.1553 NA 
Q4 0.2835 NA 0.0737 NA -0.2098 NA 
Q5 0.2835 NA 0.0391 NA -0.2444 NA 
B
ee
f 
Overall 0.51397 0.5122 0.5318 0.5479 0.0178 0.0357 
Urban 0.47256 0.4302 0.4972 0.4780 0.0246 0.0478 
Rural 0.60639 0.6743 0.5802 0.6349 -0.0262 -0.0395 
Punjab 0.41615 0.4378 0.4468 0.5014 0.0306 0.0637 
Sindh 0.43267 0.3355 0.4378 0.4164 0.0051 0.0809 
KP 0.56287 0.6498 0.6010 0.6639 0.0382 0.0141 
Balochistan 0.48729 0.7872 0.4870 0.8042 -0.0003 0.0170 
Q1 0.58888 0.6548 0.6082 0.6880 0.0193 0.0332 
Q2 0.53319 0.5454 0.5514 0.5805 0.0182 0.0351 
Q3 0.50790 0.4987 0.5256 0.5346 0.0177 0.0359 
Q4 0.48442 0.4585 0.5017 0.4951 0.0172 0.0366 
Q5 0.45564 0.4037 0.4723 0.4413 0.0167 0.0376 
M
u
tt
o
n
 
Overall 0.57545 0.4944 0.6157 0.4993 0.0403 0.0049 
Urban 0.6022 0.5886 0.6441 0.6104 0.0419 0.0217 
Rural 0.5580 0.5516 0.5513 0.4394 -0.0067 -0.1122 
Punjab 0.7012 0.4889 0.7492 0.5446 0.0480 0.0557 
Sindh 0.5573 0.5471 0.6934 0.6505 0.1361 0.1035 
KP 0.4250 NA 0.5512 NA 0.1262 NA 
Balochistan 0.6658 0.8814 0.6893 0.8729 0.0235 -0.0085 
Q1 0.5755 0.4944 0.6157 0.4993 0.0403 0.0049 
Q2 0.5755 0.4944 0.6157 0.4993 0.0403 0.0049 
Q3 0.5755 0.4944 0.6157 0.4993 0.0403 0.0049 
Q4 0.5755 0.4944 0.6157 0.4993 0.0403 0.0049 
Q5 0.5755 0.4944 0.6157 0.4993 0.0403 0.0049 
C
h
ic
k
en
 
Overall 0.5568 0.6019 0.5406 0.5635 -0.0162 -0.0384 
Urban 0.4970 0.5903 0.4997 0.5694 0.0027 -0.0209 
Rural 0.6068 0.6093 0.5212 0.5986 -0.0856 -0.0107 
Punjab 0.6018 0.6606 0.6212 0.6620 0.0194 0.0014 
Sindh 0.5038 0.4683 0.5424 0.4167 0.0386 -0.0516 
KP 0.5487 0.5358 0.4704 0.5014 -0.0783 -0.0344 
Balochistan 0.4220 0.7402 0.4357 0.7907 0.0138 0.0505 
Q1 0.5988 0.6811 0.5807 0.5635 -0.0181 -0.0298 
Q2 0.5671 0.6196 0.5505 0.5635 -0.0166 -0.0365 
Q3 0.5526 0.5936 0.5366 0.5635 -0.0160 -0.0393 
Q4 0.5397 0.5712 0.5243 0.5635 -0.0154 -0.0417 
Q5 0.5258 0.5440 0.5111 0.5635 -0.0148 -0.0447 
F
is
h
 
Overall 0.2429 0.3259 0.4380 0.2453 0.1951 -0.0806 
Urban 0.2403 0.3046 0.4314 0.5707 0.1912 0.2660 
Rural 0.2551 0.3805 0.4122 0.5013 0.1570 0.1208 
Punjab 0.1386 NA 0.1787 0.4555 0.0401 NA 
Sindh 0.2386 0.3312 0.4730 0.4618 0.2344 0.1306 
KP 0.1560 NA 0.1459 NA -0.0101 NA 
Balochistan 0.1849 NA 0.4006 NA 0.2157 NA 
Q1 0.1268 0.3259 0.3278 0.0164 0.2009 -0.3095 
Q2 0.2161 0.3259 0.4126 0.2400 0.1964 -0.0859 
Q3 0.2567 0.3259 0.4511 0.3342 0.1944 0.0083 
Q4 0.2931 0.3259 0.4857 0.4313 0.1925 0.1054 
Q5 0.3236 0.3259 0.5146 0.5257 0.1910 0.1998 
B
a
n
a
n
a
 
Overall 0.3836 0.4642 0.5135 0.5635 0.1299 0.0992 
Urban 0.3631 0.4420 0.5130 0.5574 0.1500 0.1154 
Rural 0.4789 0.5831 0.5756 0.6927 0.0966 0.1096 
Punjab 0.4702 0.4783 0.5784 0.5877 0.1082 0.1093 
 Sindh 0.3314 0.3717 0.4995 0.4560 0.1681 0.0844 
KP 0.3475 0.5061 0.3824 0.5147 0.0350 0.0086 
Balochistan 0.1656 0.6517 0.2281 0.7039 0.0624 0.0522 
Q1 0.3836 0.5097 0.5135 0.5635 0.1299 0.0538 
Q2 0.3836 0.4740 0.5135 0.5635 0.1299 0.0895 
Q3 0.3836 0.4594 0.5135 0.5635 0.1299 0.1041 
Q4 0.3836 0.4465 0.5135 0.5635 0.1299 0.1170 
Q5 0.3836 0.4316 0.5135 0.5635 0.1299 0.1318 
C
it
ru
s 
Overall 0.3846 0.3915 0.5629 0.6429 0.1783 0.2515 
Urban 0.3253 0.3256 0.4064 0.6390 0.0811 0.3134 
Rural 0.5808 0.5827 0.6750 0.7091 0.0942 0.1264 
Punjab 0.4012 0.3880 0.5777 0.6706 0.1765 0.2826 
Sindh 0.3306 0.2526 0.4082 0.7001 0.0776 0.4474 
KP 0.4520 0.4239 0.5540 0.4242 0.1020 0.0002 
Balochistan 0.5671 0.9336 NA 0.9479 -0.5671 0.0142 
Q1 0.3846 0.3915 0.6417 0.6429 0.2571 0.2515 
Q2 0.3846 0.3915 0.5823 0.6429 0.1978 0.2515 
Q3 0.3846 0.3915 0.5554 0.6429 0.1708 0.2515 
Q4 0.3846 0.3915 0.5307 0.6429 0.1461 0.2515 
Q5 0.3846 0.3915 0.5042 0.6429 0.1196 0.2515 
A
p
p
le
 
Overall 0.5200 0.4764 0.6468 0.6619 0.1268 0.1854 
Urban 0.5211 0.4578 0.6675 0.6421 0.1463 0.1843 
Rural 0.6143 0.6355 0.6390 0.7172 0.0247 0.0817 
Punjab 0.5425 0.5745 0.6442 0.6628 0.1017 0.0883 
Sindh 0.4846 0.2834 0.6393 0.4742 0.1547 0.1908 
KP 0.4399 0.5418 0.6325 0.6897 0.1927 0.1479 
Balochistan 0.7594 0.7545 0.6895 0.9704 -0.0698 0.2159 
Q1 0.5200 0.4764 0.5522 0.6619 0.0323 0.1854 
Q2 0.5200 0.4764 0.6242 0.6619 0.1042 0.1854 
Q3 0.5200 0.4764 0.6576 0.6619 0.1376 0.1854 
Q4 0.5200 0.4764 0.6864 0.6619 0.1664 0.1854 
Q5 0.5200 0.4764 0.7135 0.6619 0.1935 0.1854 
D
a
te
s 
Overall 0.2158 0.4002 0.4003 0.5127 0.1846 0.1125 
Urban 0.3490 0.2106 0.4282 0.5567 0.0791 0.3461 
Rural 0.4508 0.6143 0.4410 0.7621 -0.0098 0.1478 
Punjab 0.3137 0.4732 0.3972 0.6671 0.0835 0.1939 
Sindh 0.6395 0.4516 0.6869 NA 0.0474 NA 
KP NA 0.6582 0.3006 0.5503 NA -0.1079 
Balochistan 1.1933 0.2412 0.7016 0.3805 -0.4917 0.1393 
Q1 0.2158 0.5116 0.4003 0.5127 0.1846 0.0010 
Q2 0.2158 0.4253 0.4003 0.5127 0.1846 0.0874 
Q3 0.2158 0.3890 0.4003 0.5127 0.1846 0.1237 
Q4 0.2158 0.3553 0.4003 0.5127 0.1846 0.1574 
Q5 0.2158 0.3199 0.4003 0.5127 0.1846 0.1927 
G
ra
p
es
 
Overall 0.3810 0.4596 0.6112 0.7027 0.2302 0.2431 
Urban 0.4984 0.3985 0.6865 0.6916 0.1881 0.2931 
Rural NA 0.9454 0.4270 1.0640 NA 0.1186 
Punjab 0.6045 0.6964 0.6460 0.7238 0.0415 0.0274 
Sindh 0.2684 0.3760 0.5388 0.5315 0.2704 0.1556 
KP 0.4318 0.7407 0.5167 1.0206 0.0849 0.2799 
Balochistan 0.5636 0.8830 0.7298 0.8845 0.1662 0.0015 
Q1 0.3810 0.4596 0.6112 0.7027 0.2302 0.2431 
Q2 0.3810 0.4596 0.6112 0.7027 0.2302 0.2431 
Q3 0.3810 0.4596 0.6112 0.7027 0.2302 0.2431 
Q4 0.3810 0.4596 0.6112 0.7027 0.2302 0.2431 
Q5 0.3810 0.4596 0.6112 0.7027 0.2302 0.2431 
M
a
n
g
o
 
Overall 0.5196 0.3549 0.6877 0.5185 0.1681 0.1636 
Urban NA 0.3617 NA 0.5263 NA 0.1646 
Rural NA 0.4417 NA 0.6101 NA 0.1684 
Punjab 0.4783 0.3049 0.6931 0.4585 0.2148 0.1536 
Sindh 0.5390 0.3696 0.6949 0.8438 0.1559 0.4742 
KP 0.5227 NA 0.5772 0.7432 0.0545 NA 
Balochistan 0.8300 0.4745 0.8694 0.3746 0.0393 -0.0999 
Q1 0.5196 0.3549 0.6877 0.5185 0.1681 0.1636 
Q2 0.5196 0.3549 0.6877 0.5185 0.1681 0.1636 
Q3 0.5196 0.3549 0.6877 0.5185 0.1681 0.1636 
Q4 0.5196 0.3549 0.6877 0.5185 0.1681 0.1636 
Q5 0.5196 0.3549 0.6877 0.5185 0.1681 0.1636 
P
o
ta
to
 
Overall 0.3382 0.3533 0.3637 0.3860 0.0255 0.0328 
Urban 0.2617 0.1195 0.3069 0.2785 0.0452 0.1589 
Rural 0.5435 0.6141 0.5394 0.6477 -0.0041 0.0336 
Punjab 0.3164 0.3524 0.3592 0.4054 0.0428 0.0530 
Sindh 0.2541 0.2282 0.1477 0.2247 -0.1064 -0.0035 
KP 0.4378 0.3242 0.4361 0.3951 -0.0018 0.0708 
Balochistan 0.7609 0.6767 0.9622 0.7315 0.2013 0.0549 
Q1 0.6006 0.6733 0.5717 0.7358 -0.0289 0.0624 
Q2 0.4014 0.4253 0.4138 0.4647 0.0124 0.0394 
Q3 0.3128 0.3182 0.3436 0.3477 0.0308 0.0295 
Q4 0.2344 0.2317 0.2814 0.2532 0.0470 0.0215 
Q5 0.1420 0.1180 0.2082 0.1289 0.0662 0.0109 
O
n
io
n
 
Overall 0.3684 0.4485 0.3945 0.4681 0.0261 0.0196 
Urban 0.3219 0.3619 0.3611 0.3349 0.0392 -0.0269 
Rural 0.4928 0.6069 0.5046 0.6460 0.0118 0.0392 
Punjab 0.3638 0.4404 0.4069 0.4445 0.0431 0.0042 
Sindh 0.2521 0.3539 0.3174 0.4216 0.0653 0.0677 
KP 0.5163 0.5186 0.5164 0.5505 0.0001 0.0319 
Balochistan 0.5560 0.6865 0.4217 0.8072 -0.1344 0.1207 
Q1 0.5612 0.7509 0.5560 0.7829 -0.0052 0.0320 
Q2 0.4146 0.5165 0.4333 0.5389 0.0186 0.0224 
Q3 0.3495 0.4154 0.3787 0.4336 0.0292 0.0182 
 Q4 0.2922 0.3336 0.3307 0.3485 0.0385 0.0149 
 Q5 0.2245 0.2262 0.2741 0.2366 0.0495 0.0104 
T
o
m
a
to
 
Overall 0.4213 0.5860 0.4483 0.5493 0.0270 -0.0367 
Urban 0.3926 0.4377 0.4183 0.2822 0.0256 -0.1555 
Rural 0.5913 0.6493 0.6551 0.7188 0.0638 0.0696 
Punjab 0.4610 0.5401 0.4575 0.6013 -0.0036 0.0611 
Sindh 0.3266 0.4624 0.4547 0.4616 0.1281 -0.0008 
KP 0.5108 0.5582 0.4996 0.6156 -0.0112 0.0574 
Balochistan 0.6954 0.7566 0.5853 0.8520 -0.1102 0.0954 
Q1 0.4934 0.7996 0.5184 0.7735 0.0250 -0.0261 
Q2 0.4391 0.6353 0.4656 0.6011 0.0265 -0.0342 
Q3 0.4145 0.5643 0.4417 0.5266 0.0272 -0.0378 
Q4 0.3924 0.5047 0.4202 0.4639 0.0278 -0.0407 
Q5 0.3669 0.4263 0.3954 0.3817 0.0285 -0.0446 
C
a
b
b
a
g
e 
Overall 0.2508 0.2762 0.3422 0.3474 0.0914 0.0712 
Urban 0.1482 0.1746 0.3103 0.2173 0.1620 0.0427 
Rural 0.3930 0.5386 0.4428 0.5376 0.0498 -0.0010 
Punjab 0.2582 0.2812 0.3799 0.3691 0.1217 0.0878 
Sindh 0.2000 0.0650 0.1922 0.1287 -0.0078 0.0637 
KP 0.2240 0.3191 0.3978 0.3744 0.1737 0.0552 
Balochistan 0.3432 0.5735 0.3224 0.6115 -0.0208 0.0381 
Q1 0.3705 0.4252 0.4787 0.5023 0.1082 0.0771 
Q2 0.2786 0.3103 0.3740 0.3828 0.0953 0.0725 
Q3 0.2386 0.2602 0.3283 0.3308 0.0897 0.0706 
Q4 0.2030 0.2189 0.2878 0.2878 0.0847 0.0689 
Q5 0.1632 0.1666 0.2423 0.2335 0.0791 0.0669 
P
ea
s 
Overall 0.2197 0.2687 0.3029 0.3802 0.0832 0.1115 
Urban 0.0920 0.2233 0.2803 0.3519 0.1883 0.1286 
Rural 0.5127 0.4195 0.4196 0.4997 -0.0931 0.0802 
Punjab 0.1558 0.2258 0.3381 0.3635 0.1823 0.1377 
Sindh NA 0.1374 NA 0.2046 NA 0.0672 
KP 0.3549 0.2875 0.3452 0.3125 -0.0097 0.0251 
Balochistan NA 0.5006 NA 0.5262 NA 0.0256 
Q1 0.3099 0.4258 0.3811 0.5236 0.0712 0.0978 
Q2 0.2414 0.3037 0.3217 0.4121 0.0803 0.1084 
Q3 0.2106 0.2523 0.2950 0.3652 0.0844 0.1129 
Q4 0.1831 0.2081 0.2711 0.3249 0.0880 0.1167 
Q5 0.1538 0.1539 0.2458 0.2754 0.0919 0.1214 
S
u
g
a
r 
Overall 0.3166 0.5875 0.3063 0.5914 -0.0103 0.0039 
Urban 0.2224 0.4069 0.2852 0.3895 0.0628 -0.0174 
Rural 0.5030 0.6150 0.5045 0.6218 0.0015 0.0068 
Punjab 0.2327 0.8218 0.2821 0.8121 0.0494 -0.0097 
Sindh 0.1857 0.4291 0.1879 0.4654 0.0022 0.0363 
KP 0.2617 0.5026 0.2459 0.4920 -0.0158 -0.0106 
Balochista
n 0.5662 0.5932 0.6208 0.6564 0.0545 0.0632 
Q1 0.6188 0.7885 0.5986 0.7809 -0.0202 -0.0076 
 Q2 0.3886 0.6310 0.3759 0.6324 -0.0127 0.0014 
Q3 0.2868 0.5628 0.2774 0.5681 -0.0094 0.0053 
Q4 0.1972 0.5094 0.1908 0.5179 -0.0064 0.0084 
Q5 0.0918 0.4458 0.0888 0.4579 -0.0030 0.0121 
G
u
r 
Overall NA 0.2929 0.2756 0.3069 NA 0.0140 
Urban NA NA 0.2075 NA NA NA 
Rural 0.5300 0.4023 0.5139 0.3966 -0.0161 -0.0057 
Punjab NA 0.5240 NA 0.5186 NA -0.0055 
Sindh NA 0.5893 NA 0.5974 NA 0.0081 
KP NA 0.3967 0.2052 0.3736 NA -0.0231 
Balochistan 0.7078 0.6173 0.6912 0.6039 -0.0166 -0.0134 
Q1 NA 0.2929 0.2756 0.3069 NA 0.0140 
Q2 NA 0.2929 0.2756 0.3069 NA 0.0140 
Q3 NA 0.2929 0.2756 0.3069 NA 0.0140 
Q4 NA 0.2929 0.2756 0.3069 NA 0.0140 
Q5 NA 0.2929 0.2756 0.3069 NA 0.0140 
H
o
n
ey
 
Overall 0.3399 NA 0.3578 NA 0.0179 NA 
Urban NA NA 0.4821 NA NA NA 
Rural NA NA NA NA NA NA 
G
lu
co
se
 
Overall 0.1627 NA 0.2905 NA 0.1278 NA 
Urban NA NA 0.4122 NA NA NA 
Rural NA NA 0.4220 NA NA NA 
B
ev
er
a
g
es
 
Overall 0.6495 0.5763 0.6337 0.5296 -0.0158 -0.0467 
Urban 0.6771 0.5646 0.6240 0.5062 -0.0531 -0.0585 
Rural 0.6254 0.6515 0.5036 0.5587 -0.1219 -0.0928 
Punjab 0.7331 0.6271 0.7401 0.5914 0.0070 -0.0357 
Sindh 0.4169 0.5201 0.3895 0.2079 -0.0273 -0.3122 
KP 0.6176 0.5286 0.5518 0.4799 -0.0658 -0.0487 
Balochistan NA 0.5770 0.4499 0.8842 NA 0.3072 
Q1 0.6495 0.5763 0.6337 0.6166 -0.0158 0.0403 
Q2 0.6495 0.5763 0.6337 0.5496 -0.0158 -0.0267 
Q3 0.6495 0.5763 0.6337 0.5207 -0.0158 -0.0556 
Q4 0.6495 0.5763 0.6337 0.4943 -0.0158 -0.0820 
Q5 0.6495 0.5763 0.6337 0.4666 -0.0158 -0.1097 
S
q
u
a
sh
es
 
Overall 0.1983 0.2080 0.2665 0.1739 0.0682 -0.0341 
Urban 0.2335 0.3275 0.3119 0.2211 0.0784 -0.1064 
Rural NA NA NA NA NA NA 
Punjab 0.2840 0.3590 0.3716 NA 0.0876 NA 
Sindh 0.3359 0.2229 0.3962 NA 0.0602 NA 
KP NA NA 0.2755 NA NA NA 
Balochistan NA NA -0.3427 NA NA NA 
Q1 0.1983 0.2080 0.2665 0.1739 0.0682 -0.0341 
Q2 0.1983 0.2080 0.2665 0.1739 0.0682 -0.0341 
Q3 0.1983 0.2080 0.2665 0.1739 0.0682 -0.0341 
Q4 0.1983 0.2080 0.2665 0.1739 0.0682 -0.0341 
  
 Q5 0.1983 0.2080 0.2665 0.1739 0.0682 -0.0341 
W
h
ea
t 
&
 W
h
ea
t 
F
lo
u
r 
Overall 0.2347 0.3269 0.2695 0.3330 0.0348 0.0061 
Urban 0.1162 0.1681 0.1414 0.1661 0.0252 -0.0020 
Rural 0.5952 0.6634 0.6163 0.6522 0.0211 -0.0111 
Punjab 0.1216 0.2016 0.1692 0.2094 0.0476 0.0078 
Sindh 0.7361 0.2876 0.2314 0.3114 -0.5047 0.0238 
KP 0.3380 0.4677 0.3835 0.4848 0.0455 0.0171 
Balochistan 0.6332 0.8206 0.6895 0.8117 0.0562 -0.0089 
Q1 0.6538 0.7501 0.7265 0.7661 0.0727 0.0160 
Q2 0.3351 0.4221 0.3789 0.4304 0.0439 0.0083 
Q3 0.1936 0.2805 0.2247 0.2855 0.0311 0.0050 
Q4 0.0691 0.1662 0.0889 0.1685 0.0198 0.0023 
Q5 -0.0780 0.0157 -0.0714 0.0144 0.0066 -0.0012 
R
ic
e 
&
 R
ic
e 
F
lo
u
r 
Overall 0.4596 0.4917 0.6669 0.7292 0.2073 0.2375 
Urban 0.4364 0.4093 0.6413 0.6569 0.2050 0.2475 
Rural 0.6190 0.7836 0.8027 0.9261 0.1837 0.1426 
Punjab 0.5844 0.6231 0.8132 0.8012 0.2288 0.1782 
Sindh 0.2435 0.4357 0.4624 0.6878 0.2188 0.2520 
KP 0.6250 0.6202 0.7373 0.5877 0.1123 -0.0325 
Balochistan 0.3796 0.8025 0.3340 0.8419 -0.0456 0.0394 
Q1 0.7274 0.9331 0.9096 1.1350 0.1823 0.2019 
Q2 0.5257 0.5932 0.7268 0.8225 0.2011 0.2293 
Q3 0.4339 0.4446 0.6436 0.6859 0.2097 0.2413 
Q4 0.3528 0.3234 0.5701 0.5744 0.2173 0.2511 
Q5 0.2583 0.1645 0.4845 0.4284 0.2261 0.2639 
G
ra
m
 W
h
o
le
 
Overall 0.2072 0.2655 0.2767 0.3100 0.0694 0.0445 
Urban 0.1448 0.1381 0.1917 0.2801 0.0469 0.1420 
Rural 0.2622 0.4594 0.3980 0.5322 0.1359 0.0729 
Punjab 0.1966 0.2862 0.2777 0.2638 0.0811 -0.0225 
Sindh NA 0.2167 0.2399 0.2688 NA 0.0521 
KP 0.3876 NA 0.5141 NA 0.1265 NA 
Balochistan 0.2277 0.6152 0.1813 0.6162 -0.0464 0.0010 
Q1 0.3201 0.5128 0.4383 0.5988 0.1183 0.0860 
Q2 0.2334 0.3214 0.3141 0.3752 0.0807 0.0539 
Q3 0.1952 0.2411 0.2594 0.2815 0.0642 0.0404 
Q4 0.1611 0.1681 0.2106 0.1963 0.0495 0.0282 
Q5 0.1266 0.0843 0.1610 0.0984 0.0345 0.0141 
D
a
l 
C
h
a
n
a
 
Overall 0.2388 0.2561 0.2639 0.2503 0.0250 -0.0058 
Urban 0.1637 0.1323 0.1752 0.1322 0.0116 -0.0001 
Rural 0.4434 0.5245 0.4522 0.5216 0.0087 -0.0029 
Punjab 0.2151 0.2915 0.2201 0.2987 0.0051 0.0072 
Sindh 0.1757 0.1629 0.1977 0.1595 0.0221 -0.0033 
KP 0.3034 0.4147 0.2950 0.4277 -0.0084 0.0130 
Balochistan 0.1369 0.4472 0.1353 0.4582 -0.0016 0.0110 
Q1 0.4634 0.6382 0.5119 0.6449 0.0485 0.0067 
 Q2 0.2930 0.3417 0.3237 0.3388 0.0307 -0.0030 
Q3 0.2166 0.2155 0.2393 0.2084 0.0227 -0.0071 
Q4 0.1502 0.1118 0.1659 0.1013 0.0157 -0.0105 
Q5 0.0712 -0.0269 0.0786 -0.0419 0.0075 -0.0150 
M a
s h
 Overall 0.2076 0.2285 0.2358 0.2563 0.0283 0.0278 
Urban 0.1310 0.2357 0.1446 0.2564 0.0137 0.0207 
Rural 0.4224 0.3642 0.4759 0.4883 0.0535 0.1241 
Punjab 0.2115 0.2889 0.3217 0.3168 0.1102 0.0280 
Sindh 0.2452 NA 0.3264 NA 0.0812 NA 
KP 0.3796 0.3143 0.3800 0.3744 0.0004 0.0601 
Balochistan 0.1181 0.4783 0.1430 0.3746 0.0249 -0.1037 
Q1 0.4069 0.4485 0.4623 0.5031 0.0554 0.0545 
Q2 0.2528 0.2780 0.2873 0.3118 0.0344 0.0338 
Q3 0.1872 0.2039 0.2127 0.2287 0.0255 0.0248 
Q4 0.1275 0.1393 0.1449 0.1562 0.0174 0.0169 
Q5 0.0636 0.0730 0.0722 0.0819 0.0087 0.0089 
M
o
o
n
g
 
Overall 0.2328 0.3106 0.1852 0.3227 -0.0476 0.0122 
Urban 0.1622 0.1974 0.1722 0.1940 0.0100 -0.0034 
Rural 0.1759 0.5237 0.3681 0.5222 0.1922 -0.0015 
Punjab 0.1601 0.2822 0.1638 0.2821 0.0037 -0.0001 
Sindh 0.2275 0.1992 0.1354 0.1943 -0.0921 -0.0049 
KP 0.2103 NA 0.2367 NA 0.0265 NA 
Balochistan NA 0.5891 NA 0.5290 NA -0.0601 
Q1 0.4555 0.5998 0.4194 0.6233 -0.0361 0.0235 
Q2 0.2862 0.3738 0.2414 0.3885 -0.0448 0.0146 
Q3 0.2105 0.2778 0.1618 0.2886 -0.0487 0.0109 
Q4 0.1446 0.1995 0.0925 0.2073 -0.0521 0.0078 
Q5 0.0673 0.1021 0.0113 0.1061 -0.0561 0.0040 
M
a
so
o
r Overall 0.1707 0.1824 0.2500 0.1846 0.0794 0.0022 
Urban 0.1857 0.1484 0.1751 0.1405 -0.0106 -0.0079 
Rural 0.3269 0.3299 0.2874 0.3478 -0.0396 0.0179 
Punjab 0.1925 0.2203 0.1921 0.2202 -0.0004 0.0000 
Sindh 0.1978 0.0411 0.0967 0.0425 -0.1011 0.0014 
KP 0.1222 0.2866 0.2930 0.2800 0.1709 -0.0066 
Balochistan 0.1937 NA 0.1912 NA -0.0025 NA 
Q1 0.4116 0.4577 0.4937 0.4697 0.0821 0.0121 
Q2 0.2301 0.2423 0.3102 0.2467 0.0800 0.0044 
Q3 0.1473 0.1527 0.2264 0.1538 0.0791 0.0012 
Q4 0.0733 0.0763 0.1516 0.0747 0.0782 -0.0015 
Q5 -0.0088 -0.0168 0.0685 -0.0217 0.0773 -0.0049 
D
es
i 
G
h
ee
 
Overall NA 0.2593 NA 0.3040 NA 0.0446 
Urban -0.1966 NA NA NA NA NA 
Rural NA 0.4774 NA 0.4555 NA -0.0220 
Punjab NA NA NA 0.3336 NA 0.3336 
Sindh NA NA NA NA NA NA 
KP NA 0.2616 NA NA NA -0.2616 
 Balochistan 0.5216 NA 0.8930 NA 0.3714 NA 
Q1 NA 0.4772 NA 0.5594 NA 0.0822 
Q2 NA 0.3186 NA 0.3734 NA 0.0548 
Q3 NA 0.2423 NA 0.2840 NA 0.0417 
Q4 NA 0.1716 NA 0.2012 NA 0.0295 
Q5 NA 0.0880 NA 0.1031 NA 0.0151 
V
eg
et
a
b
le
 
G
h
ee
 
Overall 0.2831 0.3316 0.2950 0.4164 0.0119 0.0848 
Urban 0.1239 0.1641 0.1441 0.1867 0.0202 0.0226 
Rural 0.5391 0.5949 0.5502 0.6089 0.0110 0.0140 
Punjab 0.2186 0.3641 0.2213 0.3666 0.0027 0.0025 
Sindh 0.0294 0.0548 0.0502 0.0881 0.0207 0.0333 
KP 0.4900 0.5395 0.5142 0.5525 0.0242 0.0129 
Balochistan 0.7882 0.6546 0.7804 0.6877 -0.0078 0.0332 
Q1 0.6022 0.6984 0.6321 0.7803 0.0300 0.0818 
Q2 0.3585 0.4147 0.3746 0.4988 0.0162 0.0841 
Q3 0.2525 0.2908 0.2627 0.3759 0.0102 0.0851 
Q4 0.1606 0.1929 0.1655 0.2788 0.0050 0.0859 
Q5 0.0419 0.0613 0.0402 0.1483 -0.0017 0.0870 
C
o
o
k
in
g
 O
il
 
Overall 0.3140 0.4149 0.3407 0.4473 0.0266 0.0324 
Urban 0.2137 0.2742 0.2132 0.2877 -0.0005 0.0135 
Rural 0.4514 0.5159 0.4141 0.1381 -0.0374 -0.3778 
Punjab 0.2608 0.3564 0.2885 0.3749 0.0276 0.0185 
Sindh 0.3712 0.5170 0.3900 0.5458 0.0188 0.0288 
KP 0.1629 0.4040 0.1743 0.3372 0.0114 -0.0668 
Balochistan 0.1267 0.3805 0.4099 0.5109 0.2832 0.1304 
Q1 0.5002 0.6920 0.5568 0.7295 0.0566 0.0375 
Q2 0.3565 0.4826 0.3900 0.5162 0.0335 0.0336 
Q3 0.2889 0.3891 0.3115 0.4210 0.0226 0.0319 
Q4 0.2352 0.2959 0.2492 0.3261 0.0140 0.0302 
Q5 0.1895 0.2155 0.1960 0.2442 0.0066 0.0287 
T
ea
 
Overall 0.4302 0.5054 0.4543 0.5191 0.0242 0.0137 
Urban 0.2803 0.3585 0.3781 0.3607 0.0978 0.0021 
Rural 0.6536 0.7233 0.6582 0.7213 0.0047 -0.0021 
Punjab 0.4667 0.5316 0.4988 0.5421 0.0321 0.0106 
Sindh 0.3396 0.3686 0.3423 0.3533 0.0027 -0.0153 
KP 0.4430 0.5626 0.4859 0.6292 0.0429 0.0666 
Balochistan 0.8140 0.7520 0.7220 0.7398 -0.0920 -0.0122 
Q1 0.7422 0.8102 0.7832 0.8249 0.0410 0.0146 
Q2 0.5051 0.5745 0.5333 0.5884 0.0282 0.0139 
Q3 0.3995 0.4723 0.4220 0.4859 0.0225 0.0136 
Q4 0.3066 0.3894 0.3241 0.4027 0.0175 0.0134 
Q5 0.1976 0.2807 0.2092 0.2938 0.0116 0.0130 
C
o
ff
ee
 
Overall NA NA 0.9462 NA NA NA 
Urban 0.6916 NA 0.7510 NA 0.0594 NA 
Rural 0.7641 NA 0.4314 NA -0.3327 NA 
  
4.13 Comparison of Elasticities 
4.13.1 Quantity Elasticities 
The quantity elasticities estimated for all the products during both periods (2007-08 and 
2010-11) have remained less than unity except milk packed in the province of Sindh with 
reasonable variation in magnitude across regions and provinces. Compared to the first period, 
quantity elasticities in Pakistan (overall) have increased in the second period, with the exception 
of milk packed, beef, mutton and apple. Quantity income elasticities calculated for all food items 
at various income quintiles decreased as household move from poorest quintile to richest during 
both periods. Furthermore, quantity elasticity of milk fresh (0.5780 for 2007-08 and 0.6762 for 
2010-11) was the highest while that of the masoor (0.1707 and 0.1824) the lowest during the two 
study periods meaning that masoor has remained the least while milk fresh the highest income 
sensitive products in Pakistan.  
The quantity elasticity of rural households in both the periods is generally larger than the 
urban ones for all the products except milk packed, mutton and carbonated beverages in the first 
period only suggesting that rural households are more sensitive in food consumption to changes 
in their income. For both regions, Coffee (0.6916 for urban and 0.7641 for rural) has remained 
the most income sensitive product during 2007-08 and milk fresh (0.6504 and 0.8273) during 
2010-11.  
Provincial comparisons reveal that the values of elasticity in the second period are 
generally larger than the first period in all the provinces except carbonated beverages, milk 
packed, mutton and mango in Punjab, beef, mutton, chicken, citrus, apple, mango, potato, wheat 
& wheat flour, dal chana, moong, masoor and tea in Sindh, milk packed, chicken, citrus, potato, 
peas & moongra, carbonated beverages, rice & rice flour and mash in Khyber Pakhtunkhwa, 
potato and tea in Balochistan.  The most sensitive products to income were milk fresh (0.6522) in 
Punjab, wheat & wheat rice (0.7361) in Sindh, rice & rice flour (0.6250) in KP and potato 
(0.7609) in Balochistan during 2007-08 while sugar (0.8218), milk packed (1.222), milk fresh 
(0.6804) and mutton (0.8814) in Punjab, Sindh, KP and Balochistan respectively during 2010-11.  
 
4.13.2 Expenditure Elasticities 
Except mutton, fish, apple, cabbage & cauliflower, carbonated beverages, dal chana and 
masoor the expenditure elasticities for all food items have increased considerably in Pakistan 
during 2010-11 compared to 2007-08. Similarly, the magnitude of expenditure elasticity 
decreases as household move from rural to urban, with the exception of mutton, fish, apple, 
mango and carbonated beverages. In terms of expenditure, coffee (0.7510) and milk fresh 
(0.6915) in urban and milk fresh (0.8076) and rice & rice flour (0.9261) in rural region are the 
most income sensitive products during 2007-08 and 2010-11 respectively.  
In all the provinces, compared to the first period the expenditure elasticity has increased 
in the second period for all the products except cabbage & cauliflower, carbonated beverages, 
gram whole, dal chana and mash in Punjab, beef, cabbage & cauliflower and carbonated 
beverages in Sindh, potato, cabbage & cauliflower, carbonated beverages and mash in Khyber 
Pakhtunkhwa potato, gur and vegetable ghee in Balochistan province.  
4.13.3 Quality Elasticities 
Overall, the estimates of quality elasticities of most of the products were positive in the 
first period, with the exception of sugar, carbonated beverages, chicken, moong and milk packed. 
Dal chana, squashes & syrups, tomato, chicken, carbonated beverages and fish have negative 
quality elasticity in the second period. The quality elasticities of all the products were modest for 
both the periods but those in the second period were higher than the first period in most of the 
food commodities except milk fresh, fish, dates, mango, banana, masoor, gram whole, squashes 
& syrups, mutton, wheat & wheat flour, mash, tomato, onion, dal chana and tea. Carbonated 
beverages and chicken have negative elasticities in both the periods while fish, squashes & 
syrups, tomato and dal chana have positive elasticity in the first period and turned negative in the 
second period. Moong and milk packed had negative elasticities in the first period that turned 
positive in the second. Of all the listed commodities, the highest elasticity was that of grapes 
(0.2302) in 2007-08 and citrus (0.2515) in 2010-11.  
The estimation of quality elasticity based upon income quintiles reveal that the magnitude 
of quality elasticity increases for apple, potato, onion, tomato, peas & moongra and rice & rice 
flour while decreases for milk fresh, beef, citrus, cabbage & cauliflower, wheat & wheat flour, 
gram whole, dal chana, mash, masoor, vegetable ghee, cooking oil and tea as household move 
from poorest to richest quintile in the first period. Similarly, the value of quality elasticity 
increases in the second period for beef, fish, banana, dates, tomato, peas & moongra, sugar, rice 
& rice flour and vegetable while decreases for milk fresh, potato, onion, cabbage & cauliflower, 
wheat & wheat flour, gram whole, dal chana, mash, moong, masoor, desi ghee, cooking oil and 
tea as household move from the first to the fifth quintile.          
During the first period, the quality elasticities of all the food items have decreased as 
household move from urban to rural region, with the exception of milk fresh, citrus, gram whole, 
tomato, mash and moong. Compared to the first period, quality elasticities of milk fresh, milk 
packed and mash were higher in rural than urban region during 2010-11. In urban areas of 
Pakistan, masoor and carbonated beverages had negative elasticities in both the periods while 
squashes & syrups, sugar, onion, tomato, wheat & wheat flour and dal chana have positive in the 
first period and negative in the second period. Sugar and milk packed had negative quality 
elasticities in the first period that turned positive in the second period. 
Compared to the first period, the quality elasticities in Punjab province have decreased in 
term of magnitude for rice & rice flour, peas & moongra, cabbage & cauliflower, milk fresh, 
mash, apple, wheat & wheat flour, onion, grapes, tea, cooking oil and vegetable ghee. In the first 
period, the estimates of quality elasticities have remained positive for squashes & syrups, gram 
whole, sugar, chicken, carbonated beverages and moong while turned out to be negative in the 
second period. Masoor and tomato had negative elasticities in the first period while zero and 
positive in the second period respectively. The comparison between the estimates of quality 
elasticities indicated that rice & rice flour (0.2288) in the first period and fish (0.4555) in the 
second period stood the highest. Similarly, in Sindh province, moong, carbonated beverages and 
potato have negative elasticities in both the periods while tomato, squashes & syrups, dates, 
chicken, dal chana and tea have positive elasticities in the first period turning negative in the 
second period. The quality elasticities for Milk packed, wheat & wheat flour and cabbage have 
remained positive in the first period while negative in the second period. The values of quality 
elasticities of grapes (0.2704) and mango (0.4742) were ranked the highest as compared to other 
products during 2007-08 and 2010-11 respectively in the province. In KP province, the 
magnitude of quality elasticities is higher for grapes, mango, tea and mash in the second 
compared with the first one. Further, quality elasticities have remained negative in both the 
periods for sugar, carbonated beverages and chicken. The products for which the estimates were 
positive in the first periods and negative in the second period were; dates, masoor, rice & rice 
flour and cooking oil. Potato, dal chana, peas & moongra and tomato had negative elasticities in 
the first and positive in the second period. Relative to other products, dates (0.3006) and mango 
(0.7432) were ranked the top in term of the magnitudes of quality elasticities in the first and 
second period respectively. Likewise, in Balochistan, the quality elasticities for beef, gur and tea 
were negative in both the periods while dal chana, vegetable ghee, cabbage & cauliflower, milk 
fresh, rice & rice flour, gram whole, apple, tomato, onion, dates and citrus had negative 
elasticities in the first period and positive in the second period. Wheat & wheat flour, chicken, 
mango, mash and mutton had positive elasticities in the first period and turned out to be negative 
in the second period. The magnitudes of quality elasticities for desi ghee (0.3714) in the first 
period and milk packed (0.8966) in the second period were the highest relative to other products. 
4.14 Comparison of Elasticities with Previous Studies  
Studies estimating a comprehensive set of quality elasticities have been recently 
undertaken using cross-sectional household-level data and the log-log-inverse functional form of 
Engel curve in a number of developed and developing countries including China, Malaysia, 
Pakistan and Nigeria. Thus, these studies could be used as a reference point for elasticities‘ 
comparison. The results of the present study are compared with the estimates of similar studies 
conducted in the past as under; 
4.14.1 China  
Gale and Haung (2007) used food consumption data of China‘s National Household 
Income and Expenditure Surveys (2002 and 2003) in order to estimate the quality elasticities 
from the difference of expenditure and quantity elasticities. Regression results obtained for 
quantity elasticities in their study showed that the log-log inverse specification fits the food 
consumption data well, indicating a greater similarity to our findings. A notable difference in 
urban/rural household income, food consumption and elasticities, the China and Pakistan cases 
mimic with each other. The estimates of quantity and expenditure elasticities obtained for all the 
food items in our study are different in magnitudes but still consistent with the results of their 
study in terms of being inelastic. Our study calculated quality-income elasticities greater than 
zero for nearly all the selected products suggesting that Pakistani households purchase higher 
quality food items as their income rise, which is another finding very similar to Gale and Haung. 
4.14.2 Malaysia 
Tey et al. (2008) examined the demand for meat quantity and quality in Malaysia using 
Household Expenditure Survey 2004/05. Their estimates of quality elasticities for meat products 
are higher than ours but still comparable in terms of signs. Their quality elasticities for most of 
the individual products are negative in rural and positive in urban regions, indicating a close 
similarity to ours. Further, their study indicates that households in urban region have more 
buying power for the quality meats products than rural households, reflecting a very similar to 
our consumers‘ response.   
Tey et al. (2009) also investigated the demand for quality vegetables in Malaysia using 
Household Expenditure Survey 2004/2005. The values of quantity and expenditure elasticities 
obtained in their study are less than unity, showing a greater similarity to our estimates of 
responsiveness. On the other hand, their magnitudes of responsiveness are overall lower than our 
results. Similar to our findings, the magnitudes of the elasticities decreases as household move 
from rural to urban regions. Another resemblance of our study with this one is that of positive 
quality elasticities, suggesting that consumers purchase higher quality vegetables as their income 
rise.  
4.14.3 Nigeria 
Ogundari (2012) studied the income elasticities of demand for quantity and quality of 
beef, chicken and fish in Ondo state, Nigeria.  The author estimated the beef and chicken quality 
elasticities to be 0.0268 and 0.0127, which are higher than the estimates of the study in hand. 
The estimate of his quality elasticity for fish, 0.0446, is lower than our estimates during the first 
period. Further, the signs of quality estimates in this study are another remarkable resemblance 
with ours.    
  
 
4.14.4 Pakistan 
Jan et al. (2008a) estimated milk quality in Pakistan using Pakistan integrated 
Households survey 2001 and 2005. Their study concluded that log-log inverse relationship for 
milk fresh proved to be a valid estimation procedure of expenditure and quantity elasticities in 
response to consumer income, indicating a parallel finding to ours. They estimated milk 
quantity-income elasticity to be 0.1961 and 0.4019 during 2001 and 2005, which is lower than 
our estimates of 0.578 during 2007-08 and 0.6762 during 2010-11. Their expenditure-income 
elasticity, 0.2494 and 0.5703 for 2001 and 2005, is lower than ours at 0.6978 during 2007-08 and 
0.7516 during 2010-11. Their estimates of quality elasticities varies in magnitudes but still 
consistent with the results of our study in term of signs being positive. The magnitudes of their 
quality elasticity are 0.0532 and 0.16884 for the year 2001 and 2005, while our estimates for 
quality elasticity are 0.1199 and 0.0754 during 2007-08 and 2010-11. 
Jan et al. (2008b) also estimated consumers‘ response to fruit quality in Pakistan using 
the same estimation procedure and data set as discussed in their first study. Log-log inverse 
formulation of the model is found to be a valid estimation technique for non-linear behavior of 
Pakistani consumers, indicating a greater similarity to ours. The estimates of quantity and 
expenditure elasticities in their study are parallel to our estimates, which are inelastic. The 
quality elasticities calculated in their study are similar in signs (positive) to our estimates but 
different in magnitudes.  
Jan et al. (2009) compared the quality elasticity of milk fresh between urban and rural 
regions of Pakistan during 2001.  They estimated the milk fresh quantity elasticity in response to 
consumers‘ income to be 0.3717 for the urban areas and 0.6948 for the rural areas respectively, 
which is lower than our estimates. Further, the magnitudes of expenditure elasticity in their study 
is estimated at 0.7525 for urban and 0.9187 for rural region, which is higher than our estimates 
during both periods. However, the magnitudes of their quality elasticity in urban is greater than 
rural region, which is contradictory to ours.   
5. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 
This chapter consists of three sections. The first section summarizes the major findings of 
the study, the second section draws conclusions based on the findings and the last section 
presents recommendations. 
5.1 Summary 
5.1.1 General Findings   
1. The national average household size was 6.38 members during 2010-11, which was lower 
than the average household size (6.58) for the year 2007-08. The urban households have 
relatively smaller size than the rural ones. In Provinces, Balochistan and Khyber 
Pakhtunkhwa have comparatively larger household size than Sindh and Punjab during 
both surveys.  
2. Monthly average total expenditure in urban region was higher than rural region of 
Pakistan. Total expenditure of households during 2007-08 and 2010-11 in Punjab and 
Khyber Pakhtunkhwa is more than Sindh and Balochistan. Quintiles-wise, total 
expenditure of the fifth quintile was six and half times and six times that of the first 
quintile during 2007-08 and 2010-11 respectively. 
3. Households‘ food expenditure was relatively high in 2010-11 compared to 2007-08 
across regions, Provinces and quintiles. Urban households spend more on food relative to 
rural households. Similarly in provinces households in Khyber Pakhtunkhwa and 
Balochistan spend more on food as compared to Punjab and Sindh.  
4. Average share of food expenditure has increased from 49 percent in 2007-08 to 53 
percent in 2010-11. Urban households have allocated less income to food compared to 
rural households. In Balochistan, households have allocated more budgets to food out of 
total followed by Khyber Pakhtunkhwa, Sindh and Punjab. Households in the first 
quintile have allocated more to food out of total budget compared to the households in 
the fifth quintiles. 
5. Average consumption of milk fresh, dates, grapes, mango, onion, gur/shaker, honey, 
glucose, energile, carbonated beverages, squashes & syrups, wheat & wheat flour, mash, 
cooking oil, tea and coffee were decreased in 2010-11 compared to 2007-08. While the 
households average consumption of milk packed, milk powder, beef, mutton, fish, 
banana, citrus, apple, potato, tomato, cabbage, cauliflower,  sugar, rice & rice flour, gram 
whole, dal chana, moong, masoor, desi ghee and vegetable ghee increased in 2010-11 
compared to 2007-08. 
6. Coefficients 𝛽𝑄 , 𝛽𝐸 ,  𝛾𝑄  and 𝛾𝐸  in most of the food items were statistically significant 
and according prior expectation, reflecting that the log-log-inverse (LLI) formulation of 
the model fits the data well and validate nonlinear behavior of Engel relationship for food 
consumption in Pakistan. 
 5.1.2 Quantity Elasticity 
1. The estimates of quantity elasticities during both periods have remained less than 
unity except milk packed in Sindh province, though the magnitudes of quantity 
elasticities relative to income varied across regions and provinces. 
2. Compared to the first period, quantity elasticities are larger in the second period, with 
the exception of milk packed, beef, mutton and apple. Quantity income elasticities 
calculated for all food items at various quintiles decreased as household move from 
poorest quintile to richest during both periods.  
3. Of all the products, the value of quantity elasticities have increased during both the 
periods as consumers move from urban to rural (except milk packed, mutton and 
carbonated beverages only in 2007-08).  Provincial comparisons reveal that the values 
of elasticity in the second period are generally larger than the first period in all the 
provinces except carbonated beverages, milk packed, mutton and mango in Punjab, 
beef, mutton, chicken, citrus, apple, mango, potato, wheat & wheat flour, dal chana, 
moong, masoor and tea in Sindh, milk packed, chicken, citrus, potato, peas & 
moongra, carbonated beverages, rice & rice flour and mash in Khyber Pakhtunkhwa, 
potato and tea in Balochistan. 
3.1.3 Expenditure Elasticity 
1. The expenditure elasticities in term of magnitudes have remained inelastic for all the 
food commodities with the exception of milk packed in Sindh province during both 
the periods. The estimates of expenditure elasticities have increased considerably in 
Pakistan during 2010-11 compared to 2007-08 in all food commodities except 
mutton, fish, apple, cabbage & cauliflower, carbonated beverages, dal chana and 
masoor. 
2. During the both periods, the magnitudes of expenditure elasticities have decreased as 
household move from rural to urban, with the exception of mutton, fish, apple, mango 
and carbonated beverages. In all the provinces, compared to the first period the 
expenditure elasticity has increased in the second period for all the products except 
cabbage & cauliflower, carbonated beverages, gram whole, dal chana and mash in 
Punjab, beef, cabbage & cauliflower and carbonated beverages in Sindh, potato, 
cabbage & cauliflower, carbonated beverages and mash in Khyber Pakhtunkhwa, 
potato, gur and vegetable ghee in Balochistan province reflecting variation in 
consumption pattern across the region, provinces and time.  
5.1.4 Quality Elasticity 
1. Overall, the estimates of quality elasticities of most of the products were positive in 
the first period, with the exception of sugar, carbonated beverages, chicken, moong 
and milk packed. Dal chana, squashes & syrups, tomato, chicken, carbonated 
beverages and fish have negative quality elasticity in the second period. 
2. The quality elasticities of all the products were modest for both the periods but those 
in the second period were increased than the first period in most of the food 
commodities except milk fresh, fish, dates, mango, banana, masoor, gram whole, 
squashes & syrups, mutton, wheat & wheat flour, mash, tomato, onion, dal chana and 
tea. 
3. Carbonated beverages and chicken have negative elasticities in both the periods while 
fish, squashes & syrups, tomato and dal chana have positive elasticity in the first 
period and turning negative in the second period. Moong and milk packed had 
negative elasticities in the first period that turned positive in the second.  
4. Quality elasticity based upon income quintiles show that the magnitude of quality 
elasticity increases for apple, potato, onion, tomato, peas & moongra and rice & rice 
flour while decreases for milk fresh, beef, citrus, cabbage & cauliflower, wheat & 
wheat flour, gram whole, dal chana, mash, masoor, vegetable ghee, cooking oil and 
tea as household move from poorest to richest quintile in the first period. Similarly, 
the value of quality elasticity increases in the second period for beef, fish, banana, 
dates, tomato, peas & moongra, sugar, rice & rice flour and vegetable while decreases 
for milk fresh, potato, onion, cabbage & cauliflower, wheat & wheat flour, gram 
whole, dal chana, mash, moong, masoor, desi ghee, cooking oil and tea as household 
move from the first to the fifth quintile. 
5. During both the periods, the quality elasticities for most of the food items decreased 
for rural households compared to urban ones. 
6. Compared to the first period, the quality elasticities in Punjab province have 
decreased in term of magnitude for rice & rice flour, peas & moongra, cabbage & 
cauliflower, milk fresh, mash, apple, wheat & wheat flour, onion, grapes, tea, cooking 
oil and vegetable ghee in the second period. In the first period, the estimates of 
quality elasticities have remained positive for squashes & syrups, gram whole, sugar, 
chicken, carbonated beverages and moong while turned out to be negative in the 
second period.  
7. In Sindh province, moong, carbonated beverages and potato had negative quality 
elasticities in both the periods while tomato, squashes & syrups, dates, chicken, dal 
chana and tea have positive quality elasticities in the first period turning negative in 
the second period. The estimates of quality elasticities for Milk packed, wheat & 
wheat flour and cabbage have remained positive in the first period while negative in 
the second period.  
8. In KP province, the estimates of quality elasticities increased in the second period for 
grapes, mango, tea and mash compared to the first period. Quality elasticities have 
remained negative in both the periods for sugar, carbonated beverages and chicken. 
The products for which the estimates are positive in the first periods and negative in 
the second period are; dates, masoor, rice & rice flour and cooking oil. Potato, dal 
chana, peas & moongra and tomato had negative elasticities in the first and positive in 
the second period.  
9. In Balochistan province, the quality elasticities for beef, gur and tea are negative in 
both the periods while dal chana, vegetable ghee, cabbage & cauliflower, milk fresh, 
rice & rice flour, gram whole, apple, tomato, onion, dates and citrus had negative 
elasticities in the first period and positive in the second period. Wheat & wheat flour, 
chicken, mango, mash and mutton had positive elasticities in the first period and 
turned out to be negative in the second period.  
5.2 Conclusions 
1. Empirical results reflect that the log-log-inverse (LLI) formulation of the model fits 
the data well and validate nonlinear behavior of the Engel relationship for food 
consumption in Pakistan. Generally, the estimates of quantity elasticities during both 
periods remained less than unity. Quantity income elasticities calculated for all the 
selected food items at various quintiles decreased as household move from poorest 
quintile to richest during both periods. The comparison of quantity elasticities 
between urban and rural regions showed that rural households‘ food consumption has 
become more sensitive to income than urban households. Coffee and milk fresh were 
the most income sensitive products across regions during the two periods considered 
in this study. Similarly, the most income sensitive products across provinces were 
milk fresh in Punjab, wheat & wheat flour in Sindh, rice & rice flour in KP and potato 
in Balochistan during the first period while sugar, milk packed, milk fresh and mutton 
were the highly income sensitive products in Punjab, Sindh, KP and Balochistan 
respectively during the second period. This may be attributed to the different 
consumption patterns of the provinces. 
2. Overall, the expenditure elasticities in term of magnitudes have remained less than 
unity and increased considerably during 2010-11 compared to 2007-08. During the 
two periods, the magnitudes of expenditure elasticities have decreased as household 
move from rural to urban. In all the provinces, compared to the first period the 
expenditure elasticity has increased in the second period for all the products except a 
few.  
3. In general, the estimates of quality elasticities of most of the products were positive in 
both the periods. This implies that generally Pakistani households purchase higher 
quality food as their income rise. The quality elasticities of all the products were 
modest for the two periods but those in the second period were larger than the first 
period in most of the food commodities. A considerable variation was observed in 
quality elasticity among food products in terms of income quintiles. During the two 
periods, the quality elasticities for the most food items have decreased as household 
move from urban to rural region. The comparison between quality elasticities in term 
of magnitudes across provinces indicated that rice & rice flour in Punjab, grapes in 
Sindh, dates in KP and desi ghee in Balochistan were the most quality responsive 
products during 2007-08. Likewise, the quality elasticities of fish in Punjab, mango in 
Sindh and KP and milk packed in Balochistan were the highest relative to other 
products during 2010-11. 
4. Thus, the findings of this study imply that, with the exception of few products, 
generally Pakistani households do not only demand a greater quantity but also higher 
quality of food as their income rises. Hence, from the policy point of view, evidence 
of positive demand for quality food would facilitate a better design of the food policy 
in Pakistan by focusing on the quality attributes of those products having high quality 
elasticity.  
5.3 Recommendations 
 
1. The evidence of positive quality elasticities indicate that consumers in Pakistan pay a 
premium for quality. Therefore an extensive study is recommended to find those quality 
attributes of all the products studied that the consumers are willing to pay a higher price 
for. 
 
2. All the stakeholders involved in the food supply chain should focus on quality 
enhancement if they are going to harvest increased earnings. 
 
3. This study provides a comparison of quality effect across urban/rural regions and income 
quintiles throughout Pakistan. Therefore similar study is recommended to be carried out 
at province level for comparison of different income quintiles and urban/rural households 
so as to have a deeper understanding of the consumer behavior at province level. 
 
4. Similar study needs to be repeated every 2-3 years so that information on quality status is 
readily available for the use of related tasks, programs and policy formulations. 
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APPENDIX-I 
Part A: Fortnightly Households Consumption on Food Items 
Did household members consume any 
of the following items during the last 14 
days? 
Paid and 
consumed 
Unpaid and Consumed (Report value in Whole 
rupees) 
(Report value 
in Whole 
rupees) 
Wages and 
Salaries 
In Kind 
Consumed 
Own 
Produced  
And 
consumed 
Receipt from 
assistance, 
gift, dowry, 
inheritance 
or other 
sources 
ITEM                                             Cross 
the none box if item was not consumed                                                                                                                        
None Unit Code Qty  1 Value    
2 
Qty  
3
Value    
4
Qty 
5
Value  
6 
Qty  
7 
Value   
8 
a: Milk and Milk Products   1100         
Milk (fresh & boiled)  Ltr 1101         
Milk (packed by milk plants)  Ltr 1102         
Milk, Powdered (for adults & children )  Gm 1103         
Curd / Yoghurt, Lassi ( buttermilk)  Kg 1104         
Butter, Margarine, Cream, Cheese  Gm 1105         
Other like ferni, kheer, condensed milk, 
Ice cream, Kulfi etc. 
  1106         
b: Meat Poultry and Fish    1200         
Beef  Kg 1201         
Mutton  Kg 1202         
Chicken Meat ( fresh, frozen ) / Other 
poultry birds ( ducks, quail, turkey etc. ) 
 Kg 1203         
Eggs  No 1204         
Fish (fresh, frozen, dried)/ Prawns, 
Shrimps or Crabs ( fresh, frozen, canned 
) 
 Kg 1205         
c: Fresh Fruits:   1300         
Banana  No 1301         
Citrus fruits (Mosummi, Malta, Kinno 
etc.) 
 Kg 1302         
Apple  Kg 1303         
Dates  Kg 1304         
Grapes  Kg 1305         
Mango  Kg 1306         
Other fresh fruits ( Pomegranates, Apricot, 
Jamons, Lemon, Peer, Peach, Plum, Papaya etc.) 
Melon , Garma, Sarda 
 Kg 1307         
Canned fruits  Gm 1308         
d: Dry Fruits & Nuts   1400         
Raisin, Dates, Apricot (dried ), Other 
(Almond, Walnut, Chilgoza, Pistachio, Peanuts, 
Aniseed, Cashew, Coconut, Sesame seeds, etc. ) 
 Gm 1401         
e: Vegetables   1500         
Potato  Kg 1501         
Onion  Kg 1502         
Tomato  Kg 1503         
Cabbage, Cauliflower  Kg 1504         
Karaila, Lady finger, Brinjal, Cucumber  Kg 1505         
Tinda, Pumpkin, Bottle Gourd  Kg 1506         
Radish, Turnip, Carrot  Kg 1507         
Peas, Moongra  Kg 1508         
Other ( Green Chillies, Tural, Lettuce, 
Kulfa etc. ) 
 Kg 1509         
Canned vegetables  Gm 1510         
Page Total   1001         
 
 
 
Part A: Fortnightly Households Consumption on Food Items 
Did household members consume any of 
the following items during the last 14 
days? 
(Cross the None box if the item was not consumed) 
Paid and 
consumed 
Unpaid and Consumed (Report value in Whole 
rupees) 
(Report 
value 
in Whole 
rupees) 
Wages and 
Salaries 
In Kind 
Consumed 
Own 
Produced  
And 
consumed 
Receipt from 
assistance, 
gift, dowry, 
inheritance 
or other 
sources 
ITEM                                                                                                                         None Unit Code Qty 1 Value   
2 
Qty  
3 
Value   
4 
Qty 
5 
Value  
6 
Qty  
7 
Value    
8 
f: Condiments & Spices (Whole & 
Powder ) 
  1600         
Salt Simple (rock and sea)  Kg 1601         
Salt (Iodised )  Kg 1602         
Chillies, red  Gm 1603         
Turmeric, Coriander seed  Gm 1604         
Ginger  Gm 1605         
Garlic  Gm 1606         
Cinnamon, Caraway, Cardamom,  Salan 
Masalah/Other spices (Licorice root, Cumin 
seeds, Black pepper,Cloves, Mixed condiments) 
 Gm 1607         
g: Sugar, Honey and Sugar 
Preparations 
  1700         
Sugar (Desi or Milled )  Kg 1701         
Gur / Shakkar  Kg 1702         
Honey ( fresh or processed )  Gm 1703         
Confectionery (Toffee, Chocolate, 
Chewing gum etc ) 
 No. 1704         
Barfi, Jaleebi, Halwa & other sweetmeats  Kg 1705         
Glucose, Energile etc.  Gm 1706         
h: Non Alcoholic Beverages   1800         
Carbonated beverages  Ltr 1801         
Squashes & Syrups (not medicated)  Ltr 1802         
Sugarcane juices, Other fresh juices, Fruit 
juices (packed), Mineral water etc. 
 Ltr 1803         
i: Readymade Food, Drinks etc.   1900         
Readymade meals, snacks, tea, ice cream, 
drinks, Instant foods 
  1901         
PAGE TOTALS   1002         
TOTAL PART A   1000         
 
  
Part A: Monthly Households Consumption on Food Items 
Did household members consume any of 
the following items during the last 1 
month?(Cross the None box if the item was not 
consumed) 
 
Paid & 
consumed 
Unpaid and Consumed (Report value in Whole 
rupees) 
(Report 
value 
in Whole 
rupees) 
Wages and 
Salaries 
In Kind 
Consumed 
Own 
Produced  
And 
consumed 
Receipt from 
assistance, 
gift, dowry, 
inheritance 
or other 
sources 
Item                                                                                                                               None Unit Code Qty 1 Value   
2 
Qty   
3 
Value   
4 
Qty 
5 
Value  
6 
Qty  
7 
Value     
8 A. Food Items             a: Cereals   2100         
Wheat and Wheat flour  Kg 2101         
Rice and rice flour  Kg 2102         
Maize, Barley, Jawar and Millet (Whole 
and Flour ) 
 Kg 2103         
Suji, Maida, Besan  Kg 2104         
Other cereals products (Vermicellies, 
Corn flakes, Noodles, Macronis, 
Spageite) etc.) 
 Gm 2105         
b. Pulses – Split and Whole / Washed 
and Unwashed 
  2200         
Gram Whole ( Black and White)  Kg 2201         
Dal chana  Kg 2202         
Mash  Kg 2203         
Moong  Kg 2204         
Masoor  Kg 2205         
Other ( Arhar, chick / pigeon /garden 
peas, sunflower, soybean ) 
 Kg 2206         
c. Edible Oils and Fats   2300         
Desi Ghee  Kg 2301         
Vegetable Ghee  Kg 2302         
Cooking Oils, Other oils and fats  Ltr 2303         
d. Tea and Coffee   2400         
Tea (black, green  loose & packed)  Gm 2401         
Coffee, Other (ovaltine, harlics, Milo, 
Complan etc. ) 
 Gm 2402         
 e: Baked and Fried Products   2500         
Biscuits ( Sweet & Saltish )  Gm 2501         
Bread, Bun, Sheermal  No 2502         
Tandoori Roti, Nan, Kulcha, Puri, 
Paratha 
 No. 2503         
Other baked or fried products (Pakoras, 
Samosa, Qatlama, popcorn  etc.) Cake, 
Bakerkhani, pasteries etc. 
 
 
 
 
 
 
 
 
 
  2504         
 
f. Miscellaneous Food Items   2600         
Jams, Marmalades/ Tomato 
Ketchup/pulp/ Pudding, Jelly, Pickles, 
Chatni, Vinegar, Yeast, Ice etc.  
  2601         
Food and Grain milling/grinding charges   2602         
Page Total   2001         
 
Part B: Monthly Households Consumption on Non - Food Items 
Did household members consume any of 
the following items during the last 1 
month? 
(Cross the None box if the item was not consumed) 
Paid & 
consumed 
Unpaid and Consumed (Report value in Whole 
rupees) 
(Report value 
in Whole 
rupees) 
Wages & 
Salaries 
In Kind 
Consumed 
Own 
Produced  
And 
consumed 
Receipt from 
assistance, 
gift, dowry, 
inheritance 
or other 
sources 
Item                                                                                                                                  None Unit Code Qty
1 
Value  
2 
Qty  
3 
Value  
4 
Qty 
5 
Value  
6 
Qty  
7 
Value   
8 
B. FUEL AND LIGHTING   2700         
Fire wood  Kg 2701         
Kerosene oil  Ltr 2702         
Char coal  Kg 2703         
Coal hard & soft peat  Kg 2704         
Dung cake (dry)  Kg 2705         
Gas (pipe), (Gas (cylinder)   2706         
Electricity   2707         
Match box, Candles, Mantle etc.   2708         
Beggasses, Agricultural wastes for fuel purposes (cotton 
sticks,sawdust, shrubs, weeds, tobacco sticks, etc.), 
 Kg 2709         
C. MISCELLANEOUS EXPENDITURES            
a. Personal Care Articles 
 2800         
Bath /T ilet soap   2801         
Shampoo   2802         
Hair oil & creams, hair tonic & colour, 
Facial cream & powder etc. 
  2803         
Toothpaste & powder, Brush, Miswak   2804         
Cosmetics such as nail polish, perfumes, 
lipsticks, colognes, lotions etc. 
  2805         
b. Personal Car  Services   2900         
Hair cutting & dressing etc. for men(include 
shaving material), women and children 
  2901         
Beauty parlour services   2902         
Dry cleaning, washing, dying, darning   2903         
c. Household laundry Cleaning and Paper 
Articles 
  3000         
Laundry soap, bleaching and other laundry 
articles, Washing powder, Dishwashing articles etc. 
  3001         
Hous hold cleaning articles like cleaners, brooms, dusters, 
sponges, cleaning wipers, mops polishes, waxes, buckets, 
etc.  
  3002         
Paper napkins, wax papers and other paper 
articles etc. 
  3003         
Page Total   2002         
TOTAL PART " B "   2000         
 
  
Per Annum Households Consumption on Non - Food Items 
Did household members consume any of the 
following items during the last 1 month? 
(Cross the None box if the item was not consumed) 
Paid & 
consumed 
Unpaid and Consumed (Report value in Whole 
rupees) 
(Report value 
in Whole 
rupees) 
Wages and 
Salaries 
In Kind 
Consumed 
Own 
Produced  
And 
consumed 
Receipt from 
assistance, 
gift, dowry, 
inheritance 
or other sources 
Item                                                                                                                               None Unit Code Qty
1 
Value   
2 
Qty   
3 
Value   
4 
Qty 
5 
Value  
6 
Qty  
7 
Value     
8 
A: Tobacco and Chewing Products   4100         
Cigarettes and lighters, Biri  No 4101         
Tobacco Raw,  Chewing Tobacco &   Gm 4102         
Pan prepared  No 4103         
Pan leaves, Katha, Choona, Betel nut, Sonf  
Suparee  
 Gm 4104         
B. Recreation & reading   4200         
Tickets for cinemas, musical concerts, 
spectacular sports, Lottery tickets,  
  4201         
Rent of TV/VCR/Video cassette , CD‘s etc.   4202         
Newspapers, magazines, novels, books 
(rented, purchased, not for education) 
  4203         
C. P rsonal Transp rt and Tr velling      
( Not for commercial use) 
  4300         
Petrol/ Diesel charges, lubricants & oils, 
punctures 
  4301         
Expens  on travelling by road (bus, taxi, 
rickshaw etc.) 
  4302         
Expenses on travelling by train   4303         
Other travelling charges like tongas, camels, 
donkeys, ferries, bicycles, Garage rent etc. 
  4304         
D. Other Miscellaneou  Household 
Expenses on Goods and Services 
  4400         
Wages & salaries paid to servants, 
gardeners, sweepers, chowkidars, aya, 
drivers, cleaners, Guards 
  4401         
Telephone, telegraph, p stal, fax E-mail, 
and Intern t etc. charges 
  4402         
Storages, s f  deposits and locker etc. 
charges. 
  4403         
Pocket money to children   4404         
Expenses on maintenance of pets, poultry 
and fish (curing) - for home use only 
  4405         
Other expenditures not elsewh re classified    4406         
PAGE TOTALS   4000         
 
  
Per Annum Households Consumption on Non - Food Items 
Did household members consume any of the following items during 
the last 1 year? 
(Cross the None box if the item was not consumed) 
Paid & 
consumed 
Unpaid and consumed (Report value in whole 
rupees) 
(Report 
value in 
whole 
rupees) 
Wages and 
Salaries in 
Kind 
Consumed 
Own produ-ced 
and consumed 
Receipt from 
assistance, 
gift, dowry, 
inheritance or 
other sources 
ITEM None Code Value Value Value Value 
A. Apparel Textile, Footwear & Personal Effects   1 2 3 4 
a. Clothing, Clothing material and services  5100     
Woolen cloth (suits, trousers, coats, etc.), Cotton cloth 
( shirts, shalwar, etc.), Mixed(nylon etc.),Dupatta  
 5101     
Wool for sweaters, socks, shawls, gloves etc.  5102     
New ready-made & second hand garments/under 
garments (for males, females & children), Sweaters, 
Sari etc. 
 5103     
Burka, Chadar, Ajrak etc.  5104     
Tailoring, embroidery, alterations etc. charges 
,Clothing supplies(threads, needles, pins, buttons, 
zipper, hangers etc.) 
 5105     
b. Footwear and repair charges  5200     
Footwear made of leather, synthetic or any other 
material (all types new or second hand) 
 5201     
Repair charges of footwear, Polishes, shoe shining and 
cleaning brushes etc. 
 5202     
c. Personal effects and service and repair charges  5300     
Brief cases, hand bags, watch straps, belts etc. (leather 
or plastic) 
 5301     
Imitation and plastic Jewellery & ornaments ( bangles, 
necklaces and earings, tie pins, cuff links, etc.) 
Gloves, handkerchief, scarfs, hats, muffs, ties, etc. 
  
5302 
    
Repair charges of personal effects (watches, clocks, 
glasses,  etc. ) 
 5303     
B. Housing                           a. House rent and housing 
expenses 
 5400     
House rent (Market value)  5401     
Subsidized house rent (Hiring, Self hiring) (Market 
value) 
 5402     
Rent free accommodation(Market value)  5403     
Owner occupied accommodation(Market value)  5404     
Summer cottage rent  5405     
Minor repairs/maintenance & 
redecoration/addition/alteration 
 5406     
House and property tax  5407     
Other expenses (insurance, commission paid, 
water/conservancy/sewerage charges, Summer cottage 
etc.) 
 5408     
b. Chinaware, Earthenware, Plastic ware etc. for 
daily use and other household effects 
 5500     
Crockery & Cutlery for daily use  5501     
Earthenware (ghara, sorahi etc.), Glassware, 
Plasticware, Woodware and lacquer 
 5502     
Other household effects (bulbs, tubes, switches, battery 
cells, lamp shades etc.) 
 5503     
PAGE TOTAL  5001     
 
Per Annum Households Consumption on Non - Food Items 
Did household members consume any of the following items during 
the last 1 year? 
(Cross the None box if the item was not consumed) 
Paid & 
consumed 
Unpaid and consumed (Report value in whole 
rupees) 
(Report 
value in 
whole 
rupees) 
Wages and 
Salaries in 
Kind 
Consumed 
Own Produ-ced 
and Consumed 
Receipt from 
assistance, 
gift, dowry, 
inheritance or 
other sources 
Item                                                                                                                                                              None Code Value      1 Value     2 Value       3 Value          4 
C. Miscellaneous Expenditure              a. Medical care  5600     
Purchase of medicines & vitamins, medical apparatus, 
and other equipment / supplies etc. 
 5601     
Medical fees paid to doctors, specialists,  hakeem / 
midwives out side hospital, including medicine etc. 
Hospitalization charges, including fee etc. for doctor / 
hakeem etc.and laboratory tests, x-Ray charges 
Dental care, teeth cleaning, extraction, charges, eye 
glasses and all others, not elsewhere.classified  
 
5602 
 
b. Recreation, travelling & transport expenditure  5700     
Expenditure on hobbies, Cable installation recreational 
membership fee, toys, games, photography, lodging 
charges etc. 
 5701     
Annual license fees (TV / VCR / dish antina etc.)  5702     
Annual license fee for arms etc.  5703     
Annual registration, tax, insurance, driving license fee 
for car, motorcycle, scooter etc. 
 5704     
Expenditure on by Air Travel  5705     
Other expenses on tyre, tube, spare parts, repairs of 
vehicle etc. and service charges 
 5706     
c. Educational and Professional Stationary Supplies 
expenditure 
 5800     
School/college fees and private tuition fees  5801     
Books and exercise note books / copies, stationary etc. 
Other education expenses (bags, professional society 
membership, transportation etc.) 
 5802     
Hostel expenses  5803     
Stationery supplies such as pen, pencils, stapling 
machine, pin etc. (other than education purpose) 
 5804     
d. Taxes & Fines and all other Miscellaneous 
expenditure 
 5900     
Fines, birth/marriage taxes and pet keeping taxes etc. 
Passport/Visa,  Other cesses & taxes 
 5901     
Expenditure on food and soft drinks on religious 
(births/deaths/marriages) and other such functions etc. 
(Do not include the expenditure incurred on dowry) 
 5902     
Legal expenses (not related to business)  5903     
Insurance premium such as fire, accident and travel 
insurance (exclude life / housing/vehicle insurance). 
 5904     
PAGE TOTAL  5002     
PART  " D "  TOTALS  5000     
 
  
APPENDIX-II 
 
Table 1: Region-wise Monthly Households Mean Consumption 
Food Item Unit 2007-08 2010-11 
Urban Rural Total Urban Rural Total 
Fresh Milk Liter   43.50 45.82 44.82 40.46 43.55 43.31 
Milk Packed Liter 11.60 6.90 10.12 13.03 10.90 12.16 
Milk powdered Gm 2.60 2.17 2.43 1806.88 1601.47 1730.22 
Beef Kg 3.18 2.90 3.02 3.06 3.03 3.04 
Mutton Kg 3.32 2.76 3.08 3.35 2.95 3.16 
Chicken Kg 3.31 2.83 3.04 3.30 2.80 3.02 
Fish Kg 2.89 2.97 2.93 3.05 3.64 3.37 
Banana Nos 45.45 38.99 41.99 47.91 43.25 45.40 
Citrus Kg 6.48 6.43 6.45 51.49 45.68 48.36 
Apple Kg 3.57 3.084 3.32 3.63 3.64 3.63 
Dates Kg 2.02 2.13 2.07 1.84 1.96 1.90 
Grapes Kg 2.62 2.86 2.72 2.10 2.37 2.22 
Mango Kg 6.51 5.68 6.13 6.07 5.48 5.77 
Potato Kg 7.31 7.86 7.64 7.77 8.55 8.23 
Onion Kg 6.89 6.97 6.94 6.35 6.39 6.37 
Tomato Kg 3.49 3.59 3.55 3.78 4.14 3.99 
Cabbage, Cauliflower Kg 3.19 3.35 3.28 3.29 3.63 3.48 
Peas, Moongra Kg 4.19 4.73 4.50 2.72 2.81 2.77 
Sugar Kg 9.81 10.86 10.44 13.87 14.30 14.20 
Gur/Shakar Kg 4.92 5.48 5.37 4.08 4.42 4.34 
Honey Gm 1062.80 990.24 1044.28 696.12 580.97 669.98 
Glucose, energile etc Gm 1588.62 1306.41 1487.30 882.55 821.48 855.44 
Carbonated Beverages Liter 5.27 4.25 4.82 4.99 4.12 4.59 
Squashes & Syrups Liter 5.41 2.50 4.24 2.32 2.38 2.35 
Wheat & Wheat flour Kg 48.61 60.70 55.86 48.99 58.57 54.72 
Rice & Rice Flour Kg 5.98 7.23 6.71 6.56 8.18 7.51 
Gram Whole Kg 0.89 0.96 0.92 0.91 1.01 0.96 
Dal Chana Kg 0.89 0.97 0.93 0.93 1.11 1.04 
Mash Kg 0.71 0.73 0.72 0.63 0.69 0.66 
Moong Kg 0.73 0.80 0.77 0.72 0.83 0.78 
Masoor Kg 0.66 0.68 0.67 0.67 0.95 0.82 
Desi Ghee Kg 1.59 1.67 1.65 1.34 1.76 1.67 
Vegetable  Ghee Kg 5.20 5.50 5.40 5.36 5.90 5.70 
Cooking Oil Liter 4.87 4.57 4.78 4.85 4.40 4.70 
Tea Gm 522.92 550.19 539.20 517.99 552.89 538.79 
Coffee Gm 629.72 328.33 545.69 313.64 323.08 314.55 
 
 
 
Table 2: Province-wise Monthly Households Mean Consumption (2007-08) 
Food Item Unit Province Overall 
Punjab Sindh KP Balochistan 
Fresh Milk Liter   54.72 39.72 37.55 28.96 44.96 
Milk Packed Liter 10.20 13.75 9.95 5.53 10.12 
Milk powdered Gm 2.74 2.36 2.78 1.34 2.43 
Beef Kg 2.59 2.27 4.15 3.16 3.02 
Mutton Kg 3.38 2.72 3.25 2.84 3.08 
Chicken Kg 3.16 2.51 3.88 2.90 3.04 
Fish Kg 3.40 2.79 3.37 2.98 2.93 
Banana No 44.46 37.59 50.85 31.16 41.99 
Citrus Kg 8.170 3.33 6.59 4.78 6.45 
Apple Kg 3.51 2.61 3.98 3.28 3.32 
Dates Kg 1.76 2.06 2.42 2.51 2.07 
Grapes Kg 2.24 1.83 3.51 3.87 2.72 
Mango Kg 6.68 5.65 4.81 6.27 6.13 
Potato Kg 6.59 7.64 8.31 10.10 7.64 
Onion Kg 6.57 6.49 6.21 9.81 6.94 
Tomato Kg 2.10 2.41 5.96 5.60 3.55 
Cabbage, Cauliflower Kg 3.50 2.29 3.96 3.09 3.28 
Peas, Moongra Kg 5.14 2.73 4.81 3.05 4.50 
Sugar Kg 8.31 11.22 12.60 12.74 10.44 
Gur/Shakar Kg 4.06 3.81 9.27 3.79 5.37 
Honey Gm 842.49 1417.90 1203.30 1101.28 1044.28 
Glucose, energile etc Gm 1267.92 1703.54 1471.00 1238.71 1487.30 
Carbonated Beverages Liter 4.93 4.67 4.76 4.17 4.82 
Squashes & Syrups Liter 7.07 2.52 2.75 3.15 4.24 
Wheat & Wheat flour Kg 51.29 43.01 68.38 74.97 55.86 
Rice & Rice Flour Kg 4.64 12.33 5.39 4.06 6.71 
Gram Whole Kg 0.87 0.81 1.09 1.05 0.92 
Dal Chana Kg 0.80 0.75 1.35 1.11 0.93 
Mash Kg 0.56 0.61 0.85 1.04 0.72 
Moong Kg 0.63 0.73 1.07 1.09 0.77 
Masoor Kg 0.56 0.71 0.83 0.96 0.67 
Desi Ghee Kg 1.77 1.55 1.33 2.05 1.65 
Vegetable  Ghee Kg 5.22 4.38 6.36 6.23 5.39 
Cooking Oil Liter 4.97 4.47 6.26 4.16 4.78 
Tea Gm 340.95 637.76 752.10 662.99 539.20 
Coffee Gm 573.94 775.22 337.96 521.88 545.69 
 
  
Table 3: Province-wise Monthly Household Mean Consumption (2010-11) 
Food Item Unit Province Overall 
Punjab Sindh KP Balochistan 
Fresh Milk Liter   50.42 38.80 33.55 30.29 42.31 
Milk Packed Liter 11.53 16.34 12.89 8.97 12.16 
Milk powdered Gm 1970.82 1983.08 1819.89 1146.98 1730.22 
Beef Kg 2.88 2.56 3.69 3.15 3.04 
Mutton Kg 3.61 2.54 4.57 2.72 3.16 
Chicken Kg 2.99 2.66 3.96 3.11 3.02 
Fish Kg 3.54 2.50 3.31 6.63 3.37 
Banana No 48.33 42.04 49.54 38.36 45.40 
Citrus Kg 50.14 34.94 54.76 50.09 48.36 
Apple Kg 3.60 2.90 4.00 4.69 3.63 
Dates Kg 1.73 1.66 2.07 2.70 1.90 
Grapes Kg 2.10 1.38 2.76 2.85 2.22 
Mango Kg 6.53 4.79 5.40 4.47 5.77 
Potato Kg 7.11 8.76 8.51 10.29 8.23 
Onion Kg 5.56 6.44 5.55 9.68 6.37 
Tomato Kg 2.16 2.89 5.98 7.65 3.99 
Cabbage, Cauliflower Kg 3.87 2.45 3.92 3.26 3.48 
Peas, Moongra Kg 2.72 2.12 3.61 2.89 2.77 
Sugar Kg 9.00 15.42 8.82 18.24 14.20 
Gur/Shakar Kg 3.42 2.27 8.68 3.18 4.34 
Honey Gm 633.18 505.82 858.28 398.50 669.98 
Glucose, energile etc Gm 645.92 944.39 833.57 973.27 855.44 
Carbonated Beverages Liter 5.24 3.28 4.18 3.61 4.59 
Squashes & Syrups Liter 2.38 2.14 2.28 2.69 2.35 
Wheat & Wheat flour Kg 50.57 44.23 65.58 71.64 54.72 
Rice & Rice Flour Kg 4.94 13.40 6.32 5.82 7.51 
Gram Whole Kg 0.94 0.74 1.04 1.14 0.96 
Dal Chana Kg 0.81 0.98 1.40 1.42 1.04 
Mash Kg 0.56 0.63 0.85 0.89 0.66 
Moong Kg 0.65 0.83 0.90 1.08 0.78 
Masoor Kg 0.74 0.91 0.78 0.98 0.82 
Desi Ghee Kg 1.78 1.88 1.30 0.83 1.67 
Vegetable  Ghee Kg 5.31 4.63 7.00 6.93 5.70 
Cooking Oil Liter 4.73 4.44 6.16 4.88 4.70 
Tea Gm 318.10 696.42 700.33 697.62 538.79 
Coffee Gm 209.56 338.80 393.33 362.14 314.55 
 
  
Table 4: Quintile-wise Monthly Households Mean Consumption (2007-08) 
Food Item Unit Quintiles Overall 
Q1 Q2 Q3 Q4 Q5 
Fresh Milk Liter   30.40 42.17 50.66 65.49 89.37 44.90 
Milk Packed Liter 7.61 9.52 10.81 16.50 23.58 10.12 
Milk powdered Gm 1.74 2.82 1.95 4.13 5.83 2.43 
Beef Kg 2.15 2.76 3.44 4.10 5.71 3.02 
Mutton Kg 2.17 2.84 3.50 4.44 7.17 3.08 
Chicken Kg 2.11 2.81 3.50 4.30 6.33 3.03 
Fish Kg 2.80 2.66 3.03 3.38 4.02 2.93 
Banana No 31.78 39.64 46.97 56.31 80.06 41.99 
Citrus Kg 4.71 6.23 6.70 9.81 10.84 6.45 
Apple Kg 2.40 3.19 3.71 4.62 6.96 3.32 
Dates Kg 1.70 2.03 2.22 2.81 3.18 2.07 
Grapes Kg 2.19 2.58 3.15 3.33 4.76 2.72 
Mango Kg 4.41 5.48 7.38 9.24 13.59 6.13 
Potato Kg 5.80 7.72 8.83 10.11 10.51 7.64 
Onion Kg 5.35 6.92 7.94 8.98 10.18 6.94 
Tomato Kg 2.65 3.41 4.10 4.89 5.78 3.55 
Cabbage, Cauliflower Kg 2.73 3.29 3.57 3.96 4.61 3.28 
Peas, Moongra Kg 3.75 4.50 4.81 5.74 6.13 4.50 
Sugar Kg 8.11 10.69 11.67 13.07 15.49 10.44 
Gur/Shakar Kg 4.15 4.79 6.02 7.21 8.38 5.37 
Honey Gm 858.56 957.17 1163.36 1485.98 1844.5 1044.28 
Glucose, energile etc Gm 1227.68 1603.24 1588.90 1877.60 2010.87 1487.30 
Carbonated Beverages Liter 3.29 4.22 5.35 7.45 11.75 4.82 
Squashes & Syrups Liter 2.27 9.00 2.75 2.99 3.83 4.24 
Wheat & Wheat flour Kg 42.89 57.66 64.86 72.07 72.47 55.86 
Rice & Rice Flour Kg 5.00 6.88 7.77 8.69 9.82 6.71 
Gram Whole Kg 0.82 0.91 0.97 1.10 1.17 0.92 
Dal Chana Kg 0.78 0.95 1.01 1.12 1.21 0.93 
Mash Kg 0.61 0.72 0.79 0.87 0.93 0.72 
Moong Kg 0.67 0.78 0.83 0.90 0.95 0.77 
Masoor Kg 0.59 0.69 0.73 0.77 0.79 0.67 
Desi Ghee Kg 1.53 1.55 1.82 1.92 1.93 1.65 
Vegetable  Ghee Kg 4.05 5.38 6.19 7.16 7.51 5.39 
Cooking Oil Liter 3.67 4.86 5.82 5.96 7.43 4.78 
Tea Gm 382.57 554.45 640.00 727.57 810.11 539.20 
Coffee Gm 307.09 448.58 894.08 1093.27 1026.39 545.69 
 
  
Table 5: Quintile-wise Monthly Households Mean Consumption (2010-11) 
Food Item Unit Quintiles Overall 
Q1 Q2 Q3 Q4 Q5 
Fresh Milk Liter   26.48 39.40 49.56 61.77 84.22 42.31 
Milk Packed Liter 9.43 12.78 12.15 17.86 21.15 12.16 
Milk powdered Gm 1411.27 2057.54 1813.71 2226.72 1821.25 1730.22 
Beef Kg 2.14 2.84 3.37 4.25 5.38 3.04 
Mutton Kg 2.19 3.11 3.69 4.59 5.51 3.16 
Chicken Kg 2.04 2.79 3.38 4.39 5.78 3.02 
Fish Kg 3.86 2.78 2.96 3.13 4.43 3.37 
Banana No 33.11 42.91 51.52 62.97 78.58 45.40 
Citrus Kg 35.88 45.92 52.08 70.28 82.18 48.36 
Apple Kg 2.63 3.46 4.24 4.96 6.21 3.63 
Dates Kg 1.43 1.85 2.06 2.87 2.87 1.90 
Grapes Kg 1.70 2.12 2.51 3.32 3.23 2.22 
Mango Kg 4.26 5.49 5.86 7.67 12.20 5.77 
Potato Kg 6.02 8.24 9.65 11.35 10.91 8.23 
Onion Kg 4.57 6.33 7.37 8.73 9.48 6.37 
Tomato Kg 2.81 3.97 4.58 5.58 5.84 3.99 
Cabbage, Cauliflower Kg 2.80 3.41 3.88 4.45 4.66 3.48 
Peas, Moongra Kg 2.27 2.78 3.06 3.48 3.59 2.77 
Sugar Kg 10.10 12.56 16.22 19.28 24.54 14.20 
Gur/Shakar Kg 3.32 4.29 5.02 5.05 6.43 4.34 
Honey Gm 576.14 667.28 656.43 947.38 806 669.98 
Glucose, energile etc Gm 757.18 840.31 951.46 925.94 1063.59 855.44 
Carbonated Beverages Liter 3.15 4.18 5.12 6.59 9.33 4.59 
Squashes & Syrups Liter 2.08 2.22 2.53 2.59 3.70 2.35 
Wheat & Wheat flour Kg 39.51 54.87 64.20 75.75 73.97 54.72 
Rice & Rice Flour Kg 4.81 7.87 9.30 10.98 9.86 7.51 
Gram Whole Kg 0.79 0.97 1.07 1.21 1.14 0.96 
Dal Chana Kg 0.81 1.09 1.20 1.31 1.24 1.04 
Mash Kg 0.55 0.68 0.74 0.83 0.82 0.66 
Moong Kg 0.67 0.77 0.83 0.98 0.96 0.78 
Masoor Kg 0.72 1.02 0.76 0.84 0.81 0.82 
Desi Ghee Kg 1.30 1.67 1.99 2.12 1.99 1.67 
Vegetable  Ghee Kg 4.10 5.69 6.67 7.62 8.07 5.70 
Cooking Oil Liter 3.34 4.78 5.96 6.18 6.57 4.70 
Tea Gm 365.34 542.39 646.68 757.38 791.95 538.79 
Coffee Gm 252.69 362.93 372.95 325 354.17 314.55 
 
 
  
APPENDIX-III 
Table 1: Estimates of Chow’s F-test 
 
Food Items 
2007-08 2010-11 
Quantity  Expenditure  Quantity Expenditure 
F-value p-value F-value p-value F-value p-value F-value p-value 
Milk Fresh 242.585 0.000 62.498 0.000 237.792 0.000 114.958 0.000 
Milk packed 8.432 0.000 8.115 0.000 2.931 0.032 4.788 0.000 
Milk powdered 1.256 0.289 1.622 0.183 3.384 0.018 4.626 0.000 
Beef 13.833 0.000 4.867 0.002 39.265 0.000 15.541 0.000 
Mutton 8.240 0.000 8.608 0.000 4.534 0.003 0.231 0.875 
Chicken 20.932 0.000 13.417 0.000 17.470 0.000 31.427 0.000 
Fish 3.182 0.023 3.478 0.015 4.110 0.006 6.879 0.000 
Banana 2.673 0.046 2.564 0.052 21.516 0.000 16.941 0.000 
Citrus 10.576 0.000 5.289 0.001 2.364 0.069 2.626 0.048 
Apple 6.499 0.000 1.568 0.195 27.878 0.000 24.956 0.000 
Dates 19.594 0.000 4.545 0.004 11.101 0.000 3.461 0.016 
Grapes 13.111 0.000 6.509 0.000 9.410 0.000 5.515 0.000 
Mango 0.275 0.8430 0.517 0.670 2.867 0.035 3.317 0.019 
Potato 158.218 0.000 123.277 0.000 213.919 0.000 215.507 0.000 
Onion 101.412 0.000 79.960 0.000 93.899 0.000 101.206 0.000 
Tomato 61.113 0.000 79.102 0.000 76.9591 0.000 82.777 0.000 
Cabbage 73.678 0.000 32.066 0.000 133.718 0.000 75.169 0.000 
Peas & Moongra 74.193 0.000 30.835 0.000 38.098 0.000 31.770 0.000 
Sugar 211.244 0.000 212.601 0.000 3.574 0.014 4.214 0.005 
Gur 9.150 0.000 8.115 0.000 5.526 0.000 4.751 0.002 
Honey 1.674 0.173 2.675 0.048 0.590 0.622 0.530 0.662 
Glucose 1.861 0.135 3.639 0.013 1.465 0.223 0.784 0.503 
C. Beverages 1.021 0.382 7.591 0.000 0.638 0.591 6.480 0.000 
Squashes 3.100 0.026 2.368 0.069 15.238 0.000 7.970 0.000 
Wheat  627.427 0.000 437.022 0.000 560.524 0.000 411.822 0.000 
Rice 81.180 0.000 60.184 0.000 115.516 0.000 104.632 0.000 
G. whole 45.919 0.000 42.005 0.000 75.187 0.000 75.315 0.000 
Dal chana 124.403 0.000 125.855 0.000 229.21 0.000 252.641 0.000 
Mash 44.269 0.000 54.774 0.000 47.826 0.000 52.234 0.000 
Moong 80.451 0.000 83.488 0.000 91.041 0.000 91.191 0.000 
Masoor 32.043 0.000 28.988 0.000 61.535 0.000 68.371 0.000 
Desi ghee 6.107 0.000 8.498 0.000 27.727 0.000 25.022 0.000 
Vegetable Ghee 200.913 0.000 212.924 0.000 266.743 0.000 263.651 0.000 
Cooking Oil 7.756 0.000 8.005 0.000 7.263 0.000 6.541 0.000 
Tea 139.584 0.000 131.537 0.000 146.3 0.000 148.564 0.000 
Coffee 1.494 0.216 14.478 0.000 0.194 0.900 0.841 0.474 
 
 
  
 
